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SOLVENTS 
& 


PLASTICISERS 


In these difficult times we welcome 
the opportunity to advise customers 
concerning the availability, properties 


and uses of solvents and _ pplasticisers 


ILFORD - - - = = ESSEX 


Telephone: ILFORD 3333 Telegrams: ‘‘ QUINOLOGY, ILFORD ”’ 
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A GOOD MIXER IN ANY COMPANY 


Combined reversing end-to-end and turning-over movement 
gives most intensive mixing. 


Complete mixing in record time. 
Dust-proof bearings and machine-cut gearing. 
Shell and rotor all steel construction. 


Easily cleaned. Dust-proof operation. 


Other British ‘ Rema’ Products : 
PULVERISED FUEL PREPARATION: & FIRING EQUIPMENT 
RING ROLL MILLS DISINTEGRATORS 
BALL MILLS AIR SEPARATORS 
ELEVATORS, CONVEYORS AND PNEUMATIC HANDLING PLANT 


Send for latest catalogues describing our modern designs: 


(Proprs. EDGAR ALLEN & CO., LTD.) 


IMPERIAL STEEL WORKS - - - - SHEFFIELD, 
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requirements 





from 


Laboratory to Factory 
Scale 


Contact :— 


UNIVERSAL HOUSE. LAND AND MARINE TYPES 
60, BUCKINGHAM PALACE ROAD, HIGHEST EFFICIENCY 
LONDON, S.W.|! SIMPLE ACTION 


Telephone : SLOane 9282 (8 lines) KEY ENGINEERING CO. LTD 
ON WAR OFFICE & ADMIRALTY LISTS. 4 QUEEN VICTORIA STREET, LONDON 
AND MANCHESTER 
A TE EIA IE TE EOI 
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CONSTRUCTION OR REPAIR 
OF CHEMICAL PLANT BY 
ELECTRIC. ARC WELDING 


Oxley can bring many years experience 
to bear 6n welded fabrication or repair. 
Lead lining a speciality. 


OXLEY 


-ENGINEERING CO. LTD. | 
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HUNSLET, LEEDS 

Tel. : 27468 (3 lines) ‘Grams : 
London Office : 
Tel. : London Wall 3731. 


10 
** OXBROS,”’ Leeds. 


*"Grams: 









WINCHESTER HOUSE, OLD BROAD ST., E.C.2. 
Asbengpro, Stock, London. 





























NETHERBY, 


ELECTRO-CHEMICAL ENGINEERING 


161, QUEEN’S ROAD, WEYBRIDGE, SURREY. 








COO 


-Avromatic bright nickel and 


chrome plating without intermediate 
polishing, will be much in demand when 
the War is over. The plant illustrated 
here was in operation for 2} years 
before the War shut it down. The ex- 
perience gained then and since will be 
at your service. 


CO., 





LID. 


Station: WALTON, S. R. 





Telephone: WEYBRIDGE 3891! (4 lines) 
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: How are YOU 


tackling this 













labour problem! 





oeetiet 


These practical loaders are saving substan- 
tial man-power for a large number of 
industries. They reduce time of loading 
and unloading, stacking and handling to 
a fraction. They are regularly handling 
Sand, Earth, Oxide, Salt, Coal, etc., and 
almost every kind of bulk material. 


WHY NOT PUT YQUR MATERIAL 

WHERE IT IS WANTED IN THE Write us NOW 
MINIMUM TIME WITH THE MINIMUM for details. 
LABOUR. 





Portable Belt 
LOADERS 


FREDERICK PARKER, LTD., Extension, 38. Viaduct Works, Catherine Street, LEICESTER 
‘Phone : Leicester 61273 (4 lines). 
London Office : (Extension, 38.) Talbot House, Arundel St., Strand, W.C.2. ’Phone : 4239 & 2739 Temple Bar, London. 
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AT YOUR 


MPROVEMENTS in our daily life 

follow one another so swiftly that we 
tend to accept them as a matter of course. 
We note advances in the colour, finish 
and texture of our dress materials or the 
fabrics which go to furnish our houses. 
We even use without surprise entirely 
new types of textiles and other materials. 
We read with only a passing wonder of the 
strides being made in the prevention and 
cure of disease among men and animals, 
and for our protection, in the detection 
of crime. We have ceased to be astonished 
at the developments which make our 
daily round and common task, in kitchen, 
work-room and garden, simpler or more 
enjoyable. We accept without comment 
the progressive advance in quality of 
such entertainments as the cinema and 
radio. Even in a world at war we 
seldom pause to inquire how it is that 
we are still able to enjoy efficient 
substitutes for the articles which are 
temporarily no longer obtainable. 
Or how it comes about that 


SERVICE 


the evils of undernourishment and 
the scourge of epidemic disease have 
been kept so firmly in control.- We 
shall do better to remind ourselves 
occasionally that none of these things 
come of their own accord. In each 
one of them we shall, if we trouble to 
inquire, find the hand of the research 
chemist and of the chemical industry — 
and not least of the British chemical 
industry. The record of history shows 
that British chemists have always been 
in the van of invention and discovery. 
It is not the least of Britain’s justifications 
for the regard of other nations that, 
even stretched on the rack of war 
though she is, her sons and daughters, 
fleets and armies scattered all over the 
globe, her chemists have stood to their 
task. Today, as in peacetime, British 
laboratories and chemical factories 
are working with undiminished 
resource and energy to see 
that the benefits of science are 
increasingly applied in our daily life. 
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TOWERS 
SCIENTIFIC APPARATUS | 








SS <i s 











Some Specialities :— 
| 


* ANALYTICAL | 
BALANCES 


Model 55 - £17 10 O } 
Model 75 - £27100 | 


(as illustrated) | 
| 


* ANALYTICAL 
WEIGHTS 








* STREAMLINE HYDROMETERS } 
* GRADUATED GLASSWARE 

* ANALYTICAL REAGENTS | 

* DREADNOUGHT GLASS PIPE LINES 





Comprehensive stocks of General Scientific 
Laboratory Apparatus and Chemicals 


J. W. TOWERS & CO. LTD. 


_ New Se TES WIDNES 


LIVERPOOL 
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WU BRUGATTELD PLUG 
DY DUSG WALWYLS$s 


For Air, Water, Vacuum, Gas, Petrol and Corrosive 
Services. In Cast Iron, Steel, Stainless Steel, Acid 
Resisting Bronze, Audcoloy, Reinforced Ebonite and 
Glass. You need our Steam Jacketted: Valves for Tar 
and similar services. 


dauaticne “apace fi 


‘_* 
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NEW? 


CRYSTALLISATION 


by 
ATOMISATION 


A process for crystallising 

industrial liquors embody- 

ing-interesting new 
principles. 


(Patents Applied for.) 
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KESTNER 
LABORATORY 
EQUIPMENT 


Indispensable to the Modern Chemist 


The KESTNER FLEXO MIXER is a small machine 
for general stirring and mixing problems. It has a speed 
control giving a range from slow speed up to 2,000 r.p.m. 
it has a flexible driving shaft, and the stirrer blades are 
made to suit all conditions. The driving motor is kept 
well clear of steam or corrosive fumes, arising from the 
mixing vessel. Write for Leaflet No. 255. 

The KESTNER VIBRO MIXER AND SIFTER, a 
laboratory apparatus for mixing liquids and solids, 
grading, sieving, or separating powdered or granular 
solids, by means of vibration at any required periodicity. 
Write for Leaflet No. 253. 

The KESTNER LABORATORY SPRAY DRIER. This 


_is a Kestner Patent Small Scale Spray Drier which pro- 


duces a dry powdered product of uniform texture in one 
operation from solutions or suspensions. It is specially 
arranged for easy cleaning and is suitable for handling a 
wide range of products. Eachunitiscomplete with heater, 
fan, dust collector, driving motor,and all necessary equip- 
ment. -Write for Spray Drier Leaflet No. 264. 

The KESTNER LABORATORY EVAPORATOR 
has all the unique features of the full-size Kestner Patent 
Multi-Circulation Evaporator. This small evaporator is 
so arranged that it may be used as a single, double- or 
triple-circulation unit, making it particularly suitable for 
experimental work. Write for Leaflet No. 259. 


KESTNER EVAPORATOR & ENGINEERING Co., Ltd. 


5 GROSVENOR GARDENS 


Chemical Engineers 





LONDON, S.W.1 


BURGESS ZEOLITE COMPANY LIMITED 





68-72,HORSEFERRY ROAD , WESTMINSTER ,S.W.1. Tel: ABBey 1868 
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WELDED TANKS 
AND CHEMICAL PLANT 

















IVANHOE WORKS ROTHERHAM 
é1ta. /GS6b 
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DOWNS 











WORKS, LTD. 


Manufacturers of 


LIQUID FILLING MACHINES 
Approved by Board of Trade Stan- 


dards Department for Barrels, Drums 
and Cans. 


AIR PRESSURE TESTING 
MACHINES 
for Drums and Cans. 


SAFETY ELECTRIC HAND LAMPS 
with Steel Alkaline. 


BARREL PICKERS 


for removing foreign matter from 
Barrels. 





SAFETY ELECTRIC INSPECTION 
TORCHES 
with 3-cell dry Battery and Mercury 
Switch. 
SAFETY ELECTRIC HAND 
TORCHES 
with 3-cell dry Battery and Spotlight 
Bulb. 
VACUUM & PRESSURE- RELIEF 
VALVES 
for large Storage Tanks. 
COATING & PAINTING 
MACHINES 
for the interior of Barrels and Drums. 


WASHING & CLEANING MACHINES 
with Patent Self-Rotating Nozzles for Barrels, Drums and Cans. 
Special Machines and Factory Equipment 
built to customers’ requirements 


SOUTHFIELD ROAD, ACTON, LONDON, W.4 














COMPLETE 
PICKLING 
INSTALLATIONS 


AND 
." .. ACID STORAGE 


rh 
. 


NORDAC LIMITED 


CHEMICAL ENGINEERS 
DUKES ROAD 
WESTERN AVENUE, LONDON, W.3 


Telephone: ACOrn 2289. 


Telegrams: NORDAC, EALUX, LONDON 
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(Patent) 


ROLLER MILLS 


Ideal for the small scale production of special ointments, creams, and many 
other materials of like consistency. 


Indispensable for Research, Sampling, Production Testing, etc. 


Will handle successfully, without waste, quantities as small as ONE GRAMME. 


THE ‘“*MONITOR” MINOR 
TWIN ROLL MILL 


for Hand Operation, appeals especially to the Research 
Chemist since in so many ways it replaces the laborious 


pestle and mortar, and enables him to create a finer 
product. 





THE “MONITOR” MINOR 
TWIN ROLL MILL 


THE ‘“*MONITOR’”’ TRIPLE 
ROLL MILL 
with its neat self-contained motor drive has a 


larger output (such as I4 Ibs. high grade 
ointment per hour) and is made in two types : 





“MONITOR” TRIPLE ROLL MILL 
TYPE H.S. 


Type H.S. For ointments, 


materials. 


creams and similar 


Type D.R. For Lipsticks, Colours, Paints and 


other heayy, viscous materials. 





“MONITOR” TRIPLE ROLL MILL 
TYPE D.R. 


Machines can be supplied with either porcelain or steel. rolls 


“jusWwuat THE BUSY CHEMIST HAS BEEN WAITING FOR !”’ 
SEND FOR LIST M.554. 











THE PASCALL ENGINEERING CO. LTD. 


MONITOR WORKS, 114 LISSON GROVE, LONDON, N.W.I 


Telephone : PADdington 7236-7237 Telegrams ;: “* Pasengo, Phone, London ’”’ 
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The 


NORTHERN MALLEABLE FOUNDRY 


Telephone : Derby 46614-5 Telegrams : ** Normal, Derby *’ Co., LTD. 


CITT ROAD .- ORS 
BLACKHEART MALLEABLE IRON 














W . wish to thank our many friends for their apprecia- 
tion of our efforts to maintain an efficient service. 


Whilst it is not possible to keep this at pre-war standards at 
present we are confident that better times are not far away. 





CONSULT US NOW FOR FUTURE REQUIREMENTS 























AD BAST: RECOVERY 


A Plant which extracts 


99%. 


of the Benzole content 
of Gas. 


Its merits are :— 


1. Occupies little space. 

2. ELIMINATES CARBON BI- 
SULPHIDE & NAPHTHA- 
LENE. 

. Requires minimum atten- 
tion and supervision. 

-IT IS A PROFITABLE 
UNIT. 

Write fag details. 


SUTCLIFFE, SPEAKMAN LTD. 


LONDON OFFICE: 





> WW 








66, VICTORIA STREET, S.W.I LEIGH Et soe LANCS 





Melbourne Agents:—MESSRS. H. R. HILL & SON, PTY. LTD., 350, KING STREET. 


in 
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DORR-OLIVER CO. LTD. 


ABFORD HOUSE, WILTON ROAD. 
LONDON S.WI. 












FOR LIQUID-SOLID SUSPENSIONS 




















all ose. IN THE 
- CHEMICAL INDUSTRY 

| USE 
. 1 DORR-OLIVER EQUIPMENT 

: 
t HiT AGITATORS 

CLASSIFIERS 
CLARIFIERS 

| CLARIFLOCCULATORS 

Bll FILTERS 
THICKENERS 
TURBO MIXERS 











PUMPS 


Submit your problems tous 
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TO ALL USERS OF 
“RIZISTAL” 
ACID RESISTING 
CEMENT 
& 








\ 
ww 


JOHN L. LORD 
WELLINGTON CEMENT WORKS 
TELESHONE : BURY 617 & 1168 






“wy 
WY 
ww 







ws" 
y 


K ea Year 
ow Greetings and 
Best Wishes for 
Peace §& Prosperity 


during 1944 


ww 








BURY. LANCASHIRE 

















DONKIN 


COMPRESSORS 
for GAS or AIR 


High Speed 
Vertical Reciprocating Type 





Splash Lubrication 
Water cooled Cylinders 
Hand Unloading device 


Easy Accessibility 
to working parts 


Robust Construction 


THE BRYAN DONKIN CO. LTD. 


CHESTERFIELD 
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Now extensively used 

in War Production © 
Will play a major part 
) in Post-War 

=e : Reconstruction 








VW) 


Plan Ahead! 
Consult 








THERMO-PLASTICS Lt. 


| DUNSTABLE, 
| BEDS. 


a 
SESE GeoneamN R, AD 
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THOMAS 
HILL-JONES 


LTD. 


ESTABLISHED 1830 


Manufacturing Chemists Contractors to H.M. Government 


GRINDING of every MANUFACTURERS 
description & PROPRIETORS of 


of Chemical and other materials “INVICTA ’? DECOLOURISING 
for the trade. CARBON 
Old-established, but up-to-date WOOD & ANIMAL CHARCOAL 
In every detail, our organisation PLUMBAGO - MANGANESE 
provides a specialised service ‘*INVICTA ’ SOLDERING . FLUID 
for the chemical industry that ‘“INVICTA’’ BITUMINOUS | 
ensures rapid delivery and low MATERIALS 


prices. FOR ROAD CONSTRUCTION | 





THOMAS HILL-JONES LTD.. INVICTA WORKS 
BOW COMMON LANE, LONDON, €E.3 


Telephone: EAST 3285 Telegrams: “ HILL-JONES, BOCHURCH, LONDON ”’ 
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Beat The Rubber Shortage 
with LEATHER 
VEE BELTS 


ANY LENGTH, SECTION OR ANGLE, 
ENDLESS OR WITH FASTENERS. 


Quick Delivery. No Permits. 


ALSO MAKERS OF CALIPER VERNIER GAUGES. 


Save Rubber and APPLICATION FOR 
Improve your Drives. AGENCIES INVITED. 


























Enquiries to 


BENSON VEE LEATHER CO. LTD. 


62, LONGSIDE LANE, BRADFORD, YORKS. 
























WORTHINGTON—SIMPSON 
6 tc CHEMICAL INDUSTRY 


\ALS USED TO ae ae 





R 
wee ue LIQUORS 


Re’ ro HANDLED 


& 
CS 


ae =(10)= ANS 
Zipp _—_. —O—_ 


Steam or Power Driven Pumps. 
Dry Vacuum Pumps. Wet Vacuum pe 
Pumps. Air Compressors. Steam Jet , 
Air Ejectors and Surface Condensers 
for Operating with Vacuum Pans. 

Heat Exchangers. 


Worthington-Simpson’s Name on any An Installation of twelve electrically-driven Hori- 
Machine is a Guarantee of High zontal Split Casing Centrifugal Pumps at an im- 
Quality and Reliable portant Chemical Works in the Midlands. These 

units handle a variety of Chemical Solutions used 
in various manufacturing processes. 










Performance 


























WORTHINGTON -SIMPSON LTD., NEWARK-ON- TRENT. | 
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AVIATION CORPORATES Ltd. 
HYDRAULIC EQUIPMENT ENGINEERS 
50, PALL MALL, S.W.1. (Tel : ABBEY 5505) 
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READS 


Manufacture an unequalled range of 


TINS, DRUMS, AND 
METAL CONTAINERS 


FOR ALL TYPES OF COMMODITIES 


If you are in difficulty over special 
requirements, we may be able to help you 


READS LTD 


BRIDGEWATER STREET, LIVERPOOL 





21, 











VN ol An 44 eo ol o i > 





ELECTRIC MOTOR 
OR 
ENGINE DRIVEN 


iustrating one of our 
® Small Portable Rotary Pumps 


IMPS FOR SCOUS MATERIAL 


~~. 
~~ / 
St he 


BRADFORD - YORKS 


4 
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STUDY PREVENTIVE 
MAINTENANCE... cizan 


METHODICALLY, LUBRICATE REGULARLY 


§ 9.065 5 S| 


ii. 2 ee ee". Boom) WORKS — on to on oe Eo ee 











CHEMICAL AGE 


SPEN CER 
CHAPMAN 


MESSEL 


OLEUM 


E(All Strengths); 


SULPHURIC 
BATTERY 
HYDROCHLORIC 
(Muriatic) 
NITRIC 
DIPPING / 
also 


DISTILLED 
WATER 
(pure) 























SPENCER CHAPMAN & 
MESSEL LTD. 
23 GRANGE ROAD 
SUTTON, SURREY 


Telephone Telegrams: 


is aan 1195 (3 lines) te keene ED 


elt Ht 
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BARIUM CARBONATE 
BARIUM HYDRATE 
BARIUM MONOXIDE 
BARIUM NAPHTHENATE 
BARIUM OLEATE 
BARIUM PEROXIDE 
BARIUM STEARATE 
BARIUM SULPHATE 
BARIUM SULPHIDE 


SODIUM HYPOCHLORITE 
SODIUM SULPHIDE 
SODIUM PERCARBONATE 


TITANIUM OXIDE 


SOAPS 

ALKALINE CLEANERS 
HYDROGEN PEROXIDE 
AMMONIUM PERSULPHATE 
BENZOYL PEROXIDE 
CALCIUM PEROXIDE 
MAGNESIUM PEROXIDE 
POTASSIUM PERSULPHATE 
UREA PEROXIDE 

ZINC PEROXIDE 


SODIUM ACID PHOSPHATE 
SODIUM ACID PYROPHOSPHATE 
SODIUM PERPYROPHOSPHATE 
SODIUM PYROPHOSPHATE 


LAPORTE 


B. LAPORTE Ltd. LUTON cnet: upcrte uten 
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COMPRESSORS 


High and Low Pressure 


for ar and most forms of gas 

















Our compressors are made with from 

one to six stages for all powers up to 

the equivalent of 3500 B.H.P. 

Illustrated is a five stage Hydrogen 

compressor for working pressure of , 
450 Atms. 





PETER BROTHERHOOD LTD. 
PETERBOROUGH 





also STEAM ENGINES *% TURBINES % COOLING TOWERS % ‘REFRIGERATING 
PLANT % OIL ENGINES 
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| LANKRO CHEMICALS 





: LTD. 


MANUFACTURERS OF SPECIALITIES FOR THE 
LEATHER, FUR, TEXTILE & YEAST INDUSTRIES 





HATED OILS 
—— PIGMENT _—PASTES 
WETTING AGENTS AND FINISHES 
SCOURING AGENTS FOR LEATHER 











FINISHING AGENTS 
FUR DRESSING OILS 
MOELLON DEGRAS 


SULPHATED FATTY 
ALCOHOLS 





FERMENTER OILS COLD TEST 








NEATSFOOT OIL 
CUTTING OILS 











FAT DERIVATIVES : 
ESTERS, AMIDES, 
MONOGLYCERIDES OF 
LAURIC, STEARIC, 
OLEIC, RICINOLEIC, 
ACETYLRICINOLEIC 
AND DRYING FATTY 
ACIDS 
FATTY PLASTICISERS 
OF SPECIAL TYPES 








Phone: Eccles 1686-7 





















Regd Trade Mork 


MEANS ACCURACY 








The AvoMeter is one of a useful range of ‘*‘ Avo ’’ electrical testing 
instruments which are maintaining on active service and in industry 
the ‘‘ Avo "’ reputation for an unexcelled standard of accuracy and 


dependability—in fact, a standard by which otter instruments are 
judged. 


Sole Proprietors and Manufacturers: 


BENTCLIFFE WORKS 
ECCLES @© MANCHESTER 














Tue Model 7 Universal 
AvoMeter is the world’s most 
widely used combination electri- 
cal measuring instrument. It 
provides 46 ranges of readings 
and is guaranteed accurate to 
B.S. first-grade limits on D.C. 
and A.C. from 25 to 100 cycles. 
It is self-contained, compact and 
portable, simple to operate and 
almost impossible to damage 
electrically. It is protected by 
an- automatic cut-out against 
damage through severe overload, 
and is provided with automatic 
compensation for variations in 
ambient temperature. 


Orders can now only be accepted 
which bear a Government Contract 
Number and Priority Rating. 


AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT Co., Ltd., 
Winder House, Douglas Street, London, S.W.!. "Phone : ViCtoria 4304-7 en | eee oe 
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FEED WATER TREATMENT 
DOSING EQUIPMENT 











TYPE M ‘MINOR’ CHEMICAL INJECTION PUMP. 


THE CANDY FILTER COMPANY LID. 


SPECIALISTS IN AUTOMATIC AND MANUAL 
CONTROL CHEMICAL INJECTION EQUIPMENT 


CHURCH ROAD HANWELL LONDON W.7. 
EALING 6733 CIMOLITE EALUX LONDON 
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| A note on 
VAT S and the iinehor shortage 


| Ws: still possess limited stocks of the usual imported timbers 

' suitable for chemical Vats, but to save shipping space it 
is important that whenever possible home-grown timbers should be 
used instead. We have stocks of high quality English Oak and English 
Larch in seasoned condition and we hope 
that our customers will co-operate by 
considering the use of these timbers for 
their Vats wherever possible. 


Kerther note-Gince the war began we 


have so far fully main- 
tained our pre-war high standards as to 
quality and seasoning of timber, and it is 
our intention to continue thus. If, however, 
circumstances should at any time compel 
otherwise, any quotation affected would 
contain an appropriate notification. 


———— ee oo 








AND SON, LIMITED 
Harders Rd., Peckham, LONDON, S.E.15 
Phone: New Cross 1826 
















of the highest chemical purity for all 


CHEMICAL AND INDUSTRIAL 
PURPOSES 


LUMP - CRUSHED - POWDER 


The geographical distribution of our many quarries ensures : 
efficient delivery service over a wide area at economical rates. ss P 


4 ; —— ~ a. Gy. ae 
rn bas . pk te. Se Sa i o2 8 ag yo ed 
oe ae > see ° -_e " ‘| . % hoe . ie ae ed 

4 By tie a ee Be 2 5G . Bie & %, . f, 


DERBYSHIRE STONE LTD 


= BANK HOUCTE, THE BRIDGE, MATLOCK _ Telephone Maticck 396 


———_— 
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0) ELECTRIC 
MUFFLES 











M.60. Oval furnace 
with flap door and flue 
and damper. For flat 
work and small work 
in shallow pans. Tem- 
peratures up to 1,000 
deg. C. 


M.54. Rettangular 
furnace with counter- 
balanced door and cir- 
cular pattern pyro- 
meter. For tempera- 
tures up to 960 deg. C. 
Several sizes with 
chambers up to 18 in. 
by 9 in. by 9 in. 


M.70. Single tube furn- 
ace with silica inner 
tube, for temperatures 
up to 1,050 deg. C. 


M.51. Rectangular 
furnace with flap door, 
and circular pattern 
pyrometer. Chamber, 
8 in. by 3 in. by 3 in. 














Over 60 types and sizes developed out of our long experi- 
ence for use in works, laboratories, technical colleges, etc. 


These furnaces are all of proved design and dependable for 
long and trouble-free service. They are designed for use on 
ordinary electric supply of either d.c. or a.c. at the usual 
single-phase voltage, i.e., 100 to 250. ELECTRIC 


MELTING FURNACES. We also make electric melting 
furnaces in different models for temperatures up to 1,300° C. 


WILD 
BARFEL 
FURNACES FOR ALL HEAT-TREATMENT OPERATIONS FURNACES 








WILD-BARFIELD ELECTRIC FURNACES LTD. 


ELECFURN WORKS, WATFORD BY-PASS, WATFORD, HERTS. 
Telephone : WATFORD 6094 (4 lines). Telegrams : ELECFURN, WATFORD 
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“Everything for Safety Everywhere’ 
SIEBE, GORMAN & CO. LTD. 


{ESTABLISHED 1819] 


Originators and Largest Manufacturers in the 
World of Respiratory Appliances of all descriptions 


SEND US YOUR PROBLEM — WE SHALL BE PLEASED TO ADVISE YOU 








We make all types and can satisfy any requirement 
GAS MASKS Self-Contained 
BREATHING 
APPARATUS 


“Proto,”’ “Salvus,”’ 
*‘Fireox,’’ and other 
types for work in 
irrespirable atmos- 





“Puretha’’ 





and other types, 
for Naval, Military, 


Civilian and indus- 











trial purposes. pheres. V 
.< 
ALL AIR RAID PRECAUTIONS EQUIPMENT _ 
SMOKE RESUSCITATION n 
APPARATUS o 
HELMETS “‘Novita’’ and *“*Novox”’ a 
“Spi relmo’’ Oxygen and Oxygen +CO¢ a 
for persons asphyxiated 
and other b d 
y poison gas, shock, 
neti drowning, etc. 
The Mark IV Dust Respirator “ANTIPOYS” Short Distance Breath- 
As approved by the Home Offfice ing Apparatus : 
LIGHT FUME MASKS for Paint 
DUST MASKS of all descriptions Spraying 


PROTECTIVE CLOTHING — Asbestos, Acid-Proof and -Water-proof Safety 
Gloves, Gauntlets and Mitts of rubber, leather, etc. Safety Goggles of all types. 
Safety Lamps. And all other Safety and Protective Devices, 


LONDON, S.E.| 














































min 
mm 
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) Power Transmission hasten in the widest range és 


m™ of sizes are standardised and stocked to meet all FF 
— general requirements. Shafting, Couplings, Bear- (7 


ings, Pulleys, Clutches, Variable Speed Gears. 
Reducing and Increasing Gears, Geared Motors, 
etc. Our catalogue S. 140 gives full particulars, 
dimensions, prices, etc., and is in- ; 
valuable for reference purposes. 

Copies on request. * 
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“POSTLIP” 


(No. 6335 Mill) 


ENGLISH 
FILTER 


White and All sizes 
Grey, Plain, Squares 
Antique, Circles and 
Crinkled, Folded Filter 
and Rolls made 
Embossed. to order 


Pure Filterings for See report of TESTS 
Laboratory Work, Peeal’l = Fema ge 
and in quantities copy of which will be 


for all Industrial oe OE Ce — 
purposes. 


samples if required. 


Postlip Filterings are stocked by all the leading Wholesale 
Labor atury Dealers 















EVANS ADLARD & & Co., Ltd. 


POSTLIP 
WINCHCOMBE, OCHELTENGAM, ENGL 4ND 

















FINE 
CHEMICALS 


manufactured by 





NOTTINGHAM 
ACRIFLAVINE | IODINE AND SALTS 
ASPIRIN MAGNESIUM 
BISMUTH SALTS tts CARBONATE 
CHLOGAMINS — = 
CHLOROFORM | pportavine 
EUFLAVINE TRICHLORACETIC 
HALAZONE ACID 





Enquiries for any of the above products should 
be made to the 


WHOLESALE & EXPORT DEPARTMENT 





B873-476 





of gases iv 
ening o a as an 
condi 2 catalytic agent 
ogee chemical 


ALL ENQUIRIES TO.- 


PETER SPENCE & SONS LTD 


@ATIONAL BUILDINGS ° MANCHESTER 5 


Qanebort Oret (OARASHCY ADOALSS) 4 HANGER GREEH LALING w S 


@ A.2 
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Electrically Operated 


for 


Ve SHUTTERS 


instant clearance of 


FUMES AND SMOKE 


from Foundries, Retort Houses, Furnace Buildings, etc. 


} 
The Shutters provide what is in effect a 
moveable roof to the building which, by 
means of. steel louvres in themselves 
forming extraction vanes, create extrac- 
tion draught. The louvres are formed on 
both sides of a centrally operated dual 
gear unit; each side can be operated 


independently in order to facilitate 
extraction in strong winds. 

Jn very wet weather, driving snow and at 
night they can beclosedandformcomplete 
weather-tightness and light obscuration. 
Adequate natural light to the workshops 
below is available when the shuttersareopen. 


BRITISH PATENT NOS. 536127, 536942 AND 536943 





Pa 


OPEN HALF OPEN CLOSED 


It is often dangerous for rain 


When fully opened, the speci- 
ally designed louvres provide 
an almost instantaneous clear- 
ance of fumes, smoke, etc., 
and, what is equally important, 
give adequate natural lighting 
to the workshops belpw. 


to fall through the open roof 
of a workshop. In very light 
rain Hills Shutters can be 
partly closed and still permit 
a very high percentage of 
extraction. 


In driving rain, sleet, etc., the 
Shutters can be closed down 
completely and they are then 
weather-tight. The closing 
also provides light obscuration 
for blackout. 





HILLS PATENT GLAZING COMPANY LIMITED 


ALBION ROAD, WEST BROMWICH. ’PHONE : WEST BROMWICH 1025 (7 lines) 


London Office: 125 HIGH HOLBORN, W.C.1. 


*Phone : HOLborn 8005 6 
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The Symbol of 
STRENGIH 


COMBINED WITH 
CLEANNESS 


HE K.C.C. Drum is serving 

the Forces right royally. This 
drum is built for strength and can 
be easily cleaned. Therefore it 
can be used again and again. 
Being fitted with an easy pouring 
neck it pours like a taper and 
drains to the last drop, so that 


there is absolutely no waste. 
Immediate delivery assured if youorder NOW. 


In your ewn interests always 
specify K.C.Cc. DRUMS 





BROUGHS DRUMS 


| LIVERPOOL -&8 
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On Vital Service! 


Soda-lime has many war-time uses about 
which we say nothing. It is the obvious 
thing for purifying air in confined spaces. 
It also plays its vital part in the lab. 
Our experience in making this somewhat 
commonplace reagent is probably unique. 
At all events we have introduced grades 
for every purpose, with absorptive 
capacities often many times greater than 
that of common soda-lime. If you’re 
concerned with the efficient absorption 
of CO, or other acid gas either on a large 
scale or in the lab., we think you may be 
interested to -have our booklets A.4> 
““Soda-Lime ’’ and A.5, ‘“‘ Sofnolite,”’ 
free on request. 


SOFNOL 


SPECIAL 


SODA-LIME 


a OVER 








Telephone : GREenwich 1600 


Sofnol Ltd., Westcombe Hill, Greenwich, S.E.10 





PAS/SL.Crr2 
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FOUR 
OAKS 
SPRAYERS 








for Defeating Corrosion 








Protect your Plant, Apparatus and Buildings 


against corrosion with the Four Oaks 
Sprayer. Whether limewood, disinfectant, 
paint, creosote or other anti-corrosion 
liquid is indicated Four Oaks will do the 


job. 


Iso for Limewashing, Colourwashing and 
Distempering. 





A. R. P. 


Machines specially con- 
structed for decontami- 
nation works (to Home 
Office requirements). 
Also stirrup pumps for 
dealing with incendiary 
bombs and mustard gas. 

















THE FOUR OAKS 






THE 
BRIDGWATER 


IN TWO SIZES 
l8 & 30 GALLONS 








Complete Catalogue ~=-__ 
free on application. 








SPRAYING MACHINE CO. 


Four Oaks Works, 


Telegrams : 


Four 
‘Sprayers, Four Oaks.”’ 


BIRMINGHAM. 
Four Oaks, 305. 


Oaks, 
Telephone : 
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A. J. RILEY & SON, bro. 


BATLEY, YORKS 


Telegrams: “‘ BOILERS, BATLEY.”’ Telephone: 657 BATLEY (3 lines), ESTABLISHED 1888 





Makers of 


MILD STEEL RIVETED AND 
WELDED VESSELS 


JACKETED* PANS COMPLETE 
WITH AGITATORS 


SHEET LEAD OR HOMOGENEOUS 
LINED VESSELS 


TAR, BENZOLE & OIL STILLS 


CONDENSERS, EVAPORATORS 
AND DISTILLING PLANTS 


MILD STEEL PIPES oe 
ALL PRESSURES Poe 


LANCASHIRE, CORNISH 
ECONOMIC & W.T. BOILERS 






























N 


YORKSHIRE TAR DISTILLERS I? 
CLECKHEATON . YORKS. 


TEL. CLECKHEATON TELEGRAMS TO- 
790 (5 LINES ) 


YOTAR CLECKHEATON 
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Treatment 
et P/- 
Ne 


Wt 











PATERSON- 


Fo, ,e> 


All Purp? 


RAPID GRAVITY FILTERS PURE 


Modern plant of improved design gives long service with 
negligible upkeep costs: Installations throughout the world. 


LIME SODA SOFTENERS 


Represent the most advanced practice in water softening. MADE 


BASE EXCHANGE SOFTENERS AVAILABLE 


Reliability in operation, certainty of results and extreme 


durability. FOR 
CHLORINATORS AND AMMONIATORS EVERY 


The well-known Paterson Chloronome is adopted for the 
° majority of chlorinating problems throughout the Empire. INDUSTRY 


ACTIVATED CARBON FILTERS 


WATER 








A standardised plant for dechlorination, taste and odour BY 

removal. PATERSON 
EFFLUENT TREATMENT PLANT Hons 

For neutralising and deodorising corrosive and offensive MET 


effluents and gases. 


TECHNICAL INFORMATION ON REQUEST 


PATERSON ENGINEERING COMPANY LTD. 


93 KINGSWAY, LONDON, W.C.2 
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PURE DISTILLEO 


FATTY 
ACIDS 


OF EVERY DESCRIPTION 





Drying, Half-Drying 


and Non-Drying 











VICTOR WOLF 
L TO. 

Victoria Works, Croft Street 

Clayton, MANCHESTER, I1 


EAST 1082-3 
GLYCERINE 
Manchester 


Telephone 
Telegrams 
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HEAVY TYPE 


THE 


CYCLOPS ENGINEERING) 


CO. LTD. 
VICTORIA CRESCENT 
BURTON-ON-TRENT Sion 


PHONE: 
2085 








LOWMOOR 


WITHSTANDS SUDDEN STRESS & STRAIN 





TRIPLE HAMMERED. 


RESISTS ATMOSPHERIC CORROSION 


THIS FAMOUS YORKSHIRE IRON 
IS THE BEST OBTAINABLE 


ITS SUITABILITY IN PLACE OF 
SWEDISH IRON IS WELL KNOWN 
PUTIN THE BEST AND EASE YOUR WORRY 


Manufactured by 


LOWMOOR BEST YORKSHIRE IRON LTD. 


IRON WORKS, LOWMOOR, BRADFORD 
Tel.: LOWMOOR 715-716 


** Stocks held by local Iron Merchants ”’ 











STEARINE 
PITCH 


(ALL GRADES) 





METCALF & CO., 


— VICTORIA CHEMICAL WORKS,— 
CLIFTON STREET, 


MILES PLATTING, MANCHESTER, 10 
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FIME-USE PRECIOUS! 


‘< 





PLATINUM 
WIRE 


AND 


FOIL 








172 years ago Von Sickingen first evolved methods of producing 
platinum in the form of wire and foil. 


Fifty years later, P. N. Johnson (founder of Johnson, Matthey & 
Co., Limited) and Thomas Cock devoted much time to improve- 
ments in the refining and working of platinum. 


Today we have combined all the knowledge and experience of the 
past with the skill of highly trained operatives and the capacity of 
modern plant to meet both laboratory and production demands 
for platinum wire and foil in all sizes. 





SPECIALISTS IN PLATINUM FOR OVER A CENTURY 


UY eg ee 


HEAD OFFICE 


73/83 HATTON GARDEN, LONDON. E.C.I 
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game—-=zor,r = 


TheS.&P.MIXER 
For OINTMENTS, 
CREAMS, etc. 





| to 200 Gallons capacity 


W. ROWLANDSON & CO. 


41, Cypress Avenue, Whitton 
Middlesex 











SIMPLE 
POSITIVE 


“Drum’’ Rotary Piston 
Pumps will pump thick 
or thin liquids and are 
efficient at high or 
low speeds and with 
any form of drive. The 
action of the revolving 
piston gives a positive 
continuous flow with- 
out pulsations. There 
are no valves. Pumps Sizes from + inch upwards 
can be steam jacketed to handle {50 galls. to 

if required. 250,000 galis. per hour. 
The revolving piston gives a continuous flow without 
pulsation, churning or forcing through small passages — 
this feature is particularly useful for emulsions or 
suspensions whose equilibrium is not thereby disturbed 


“Manufacturers of the 


DRUM<*+PUM 
so & 


THE DRUM ENGINEERING CO. LTD. 
HUMBOLDT STREET, BRADFORD 
London Office: 38, Victoria Street, Westminster, S.W.| 


Bc. 
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Contracts .... 


Air Ministry, Admiralty, Min- 
istry of Supply, etc: all depend 

onus as a unit of British 

| Industry, to find them chim- 
neys and carry out work for 
them to time and specification. 
We can find you what you 
want, when you want it, when 
nobody else can. We know 
our market for secondhand 
chimneys. 


ESERIN (STEEPLEJACKS) LTD. 
7 Gt. Castle Street, London, W.1 
Phone: Langham 1072 and 2914 








SS 


\ 


: . w 
NS MSS WG : 
S WSN we OMe » SS SS > = 
¥ SG RA MAGES SES S . 
SS S RSS SAC WOO SY SYS 
- ~ SI a 
= ASS SSS \ ¥ ’ 


4 4, 
Yj Yj 
Vy 
Y 
tj 
Yj 
Yy 
i, 
Va 
VY 
YYW 
Yj YW, 
4 y 
Yj,’ 
Y 
Yj 
Y, 
YH Yip 
y 4 
‘ 
Y 
YY,” 
Yifh, 


S 
RS 
SSW 
C\ 
QV 


we 
IOSAy 
as ~» 
. 


PHONE 
MIRFIELD 
ee ae 


CHEMICAL CO.LTD. 
MIRFIELD YORKS. 
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N\ 
S 


Telegraphic Address: 
** Gasthermo, Smith London ” 


Telephone: 
Terminus 2030 





2 


The mark of precision and efficiency 
BRITISH MADE THROUGHOUT 
if you use heat—it pays to measure it accurately 


B. BLACK & SON, Ltd. 





| GREEN TERRACE, ROSEBERY AVENUE, LONDON, E.C.! 


Thermometer Manufacturers 
(MERCURY IN GLASS TYPE) 














Original Makers of the Improved Gas filled, Permanent Thermometers for Laboratory 
and Industrial Processes. 


Standard Thermometers of the highest accuracy covering over a range from minus 200 
to plus 520 C. 


The black filling in etchings will resist all solvents with the exception of those that 
attack the glass itself. 


The National Physical Laboratory Certificates supplied with any type. 


Of all the principal Scientific Instrument and Laboratory Apparatus Manufacturers 























“SHAWINIGAN LTD. 


} MANUFACTURERS OF 





REG. TRADE MARK ACETIC ACID 
CARBIDE of CALCIUM 
ACETYLENE BLACK 
POLYVINYL ACETATE “GELVA”’ 


HIGH AND LOW VISCOSITIES 


POLYVINYL ACETALS ‘“‘ALVAR” 


MADE IN CANADA 








MARLOW HOUSE, LLOYDS AVENUE, LONDON, E.C.3 


Telephone: ROYAL 4321/3 Telegrams: “IGANSHAWIN, FEN, LONDON ” 


EMERGENCY ADDRESS : 
113, FOXLEY LANE, PURLEY, SURREY 


Telephone: Uplands 5257 
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John Kilner & Sons (1927) Ltd. 


ESTABLISHED 1867 


Calder Vale Glass Works 
Wakefield 


TELEGRAMS: TELEPHONE : 
GLASS WAKEFIELD 
WAKEFIELD 2042 


We specialise in 
Carboys 
Demijohns 
Winchesters 


(in all sizes) 


























LONDON OFFICES 
AND WAREHOUSES 


L.N.E.R. GOODS STATION 
FARRINGDON ROAD, E.C.! 


Telephone: CLErkenwell 641! 
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EVANS PUMPS. 


AND 


‘PUMPING MACHINERY 


UNSURPASSED 
FOR 


'THE CHEMICAL INDUSTRY 
| SUPPLIED FOR 


OPERATION BY STEAM, ELECTRIC 


| AND ALL OTHER POWER DRIVES 


/ 
i 
i 


| Write for List No. 34 


JosepH Evans & SONS 


(WOLVERHAMPTON) LTD. 
| CULWELL WORKS 
WOLVERHAMPTON 
Established 1810 








"om: Telephones : 
“EVANS, 20864 & 20865 
WOLVERHAMPTON ' WOLVERHAMPTON 
London Office: 
| KERN HOUSE, 36 & 38, KINGSWAY, W.C.2 
’Grams: “‘Dryosbo, Westcent, London’”’ 
"Phone: Holborn 109! 
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Balfour of 


Le ven 


for 


ACID 
RESISTING 
STORAGE 

TANKS 


and other specialised plant for the 
Chemical Industry 








ESTABLISHED 1810 





HENRY BALFOUR & Co Ltd 
DURIE FOUNDRY LEVEN FIFE 








HYDROFLUORIC 
ACID 


AMMONIUM BIFLUORIDE 
ACCUMULATOR ACID 
SODIUM FLUORIDE 
FLUORIDES 


Also Specially Pure Hydro- 
chloric, Nitric and Sulphuric 
ACIDS FOR ANALYSIS 





JAMES WILKINSON & SON, Ltd. 
TINSLEY PARK ROAD, SHEFFIELD 


Telegrams: “Chemicals, Sheffield’’ Phone: 41208-9 
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INTERMEDIATE PRODUCTS 
ANILINE DYES 
FAST BASES FOR ICE COLOURS 


Benzol, Nitrobenzol, Binitrobenzol, Nitronaphthalene, Binitronaphthalene Xylol, Nitroxylol, Binitroxylol, 
Xylidine, Toluol, Ortho & Para Nitrotoluol, Binitrotciuol (All Grades) 
Para Nitro Ortho Toluidine, Meta Nitro Para Toluidine 
ORTHO TOLUIDINE PARA TOLUIDINE 


Extensive Range of Oil Colours, Acid Colours, Basic Colours, Direct Colours, Pigment Colours, 
Azoic Colours for Wool, also Colours suitable for all Trades 
META TOLUYLENE DIAMINE META PHENYLENE DIAMINE 


-|]] JOHN W. LEITCH & CO., LTD. 


MILNSBRIDGE CHEMICAL WORKS 
antes eaoennaoe H U D D E R S F l E L D eee Hunn 














INDIA SCOTLAND CANADA 
Khatau Valabhdas & Co., Kirkpatrick & Lauder Ltd., Prescott & Co., Regd. 
Vadgadi, Bombay. 180, Hope Street, Glasgow, C.2 774, St. Paul St. West, Montreal 














‘eq Wee 


40 years’ experience 
enables us to supply 


RUBBER FRICTION 
SURFACE BELTING 


and 


ENDLESS VEE ROPES 
of 

Superlative Quality 
LARGE STOCKS ... PROMPT DISPATCH 


FRANCIS Ww. BURSLEM-Stoke-on-Trent 
HARRIS & Co. Ltd.“ Wisuiinn” 
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VACUUM PUMPS 


For Medium and Ultra High Vacuum 
Laboratory and Industrial sizes 


fenn OX Foundry Co. Ltd. 


Glenville Grove, London, S.E.8 














THE TEANTEE” STANDARD 
PORTABLE CONVEYOR : 


FIXED & PORTABLE 













CONVEYORS, 
FABRICATED 1din. belt 
STEELWORK ash. ere. 
cTc. Suitable 
for a wide 
hi” LM variety of 
~ materials 


icone BILLESDON 26! 
BILLESDON, LEICESTER 














DESICCATORS 


and other 


LABORATORY 
GLASSWARE 


BUTTERWORTH 
BROS., LTD. 
Manchester, 10 

















age OOOO 


yw RICHARD HOYLE & Co & 


BLACKS 


A y Asli oteel: & 1 eo Colele MRGal = 
test of time © 
“Wop «7 
STLE-uPpON | 
misTascigne (19S 
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“LION BRAND ” | 
METALS AND ALLOYS 


MINERALS AND ORES 
RUTILE, ILMENITE, ZIRCON, 
MONAZITE, MANGANESE, Etc. 


BLACKWELL’S 
METALLURGICAL WORKS LTD. 
GARSTON, LIVERPOOL, 19 
ESTABLISHED 1869 


























NITRALLOY STEELS 


Nitrogen case hardened by the 
NITRALLOY patent process, 
SURFACE HARDNESS 1050-1150 
Brinell—“‘the hardest Metal Sur- 
face known to man.’’ Write now 
for full particulars. 











NITRALLOY LTD. 


Phone: 60689, Grams: Nitralloy, Sheffield 








25, TAPTONVILLE RD., SHEFFIELD, 10. | 

















BONE ASH 


PUREST AND FINEST 


t= Highest Percentage of 
Tricalcic Phosphate 





CAFFERATA&CO.,LTD. 
BEACON HILL, NEWARK, ENG. 











pBone Fecspan OxIcES OF 
FL INT. FLVORSPAR 


Quartz _—— 


ws AT TER? 
pot, GLazeo Bricn 

MANUFACTURERS. SHEET IRON 
4GLASSMAKERS im COPPEQs JEWELLERY 
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JUDACTAN 


ANALYTICAL 


REAGENTS 
WITH 


ACTUAL 
BATCH 
ANALYSIS 



































FLUOR 
SPAR | 


HIGH GRADE 
97°98°/, 

CaF, CONTENT 
is now available 
subject to 
(ris of Supply) 
licence 

















from 


THE GLEBE LEAD MINE 
EYAM - DERBYSHIRE 


Telephone : Eyam 41 
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REGD. TRADE MARK. 


SCIENTIFIC GLASSWARE 


designed for every 
conceivable process. 


The above drawings of a few of the 
various types of glassware made 
for use in scientific and laboratory 
practice, show the intricate formation 
of spirals and tubes used for the many 
experiments, tests, and productive 
processes carried out in present-day 
research and operational work. 


PYREX Brand Scientific Glassware is 
absolutely dependable — its resist- 
ance to the effects of sudden thermal 
changes is truly remarkable. The low 
co-efficient of expansion (:0000032) 
allows the structure of this glassware 
to be made more robust than that of 
ordinary glass, thereby ensuring 
greater protection against breakages 
due to constant everyday handling. 


PYREX Brand _ Sctentific 
Glassware is meehee ¢ nly 
through Laboratory F1 sis- 

ers, butillustratedc feet noe e 
and two free topies of on 

Chemist's Notebook will be 
sent direct on apblication 
to “s. 


Ask for PYREX Brand 
and see that you get it! 


JAMES A. JOBLING & CO. LTD. 
SUNDERLAND. 4, 
REE ER REE ores 
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Rotary Pulp W ashing Machine, with TERS, SAND WASHERS 
Pitch Pine Trough, Wash Gear and SLUDGE PUMP Ss, Roller and Repulper. 





Plant for the Chemical Industry 


for ACID NEUTRALIZATION, CLARIFICATION OF LIQUIDS, 
DEWATERING OF SLUDGES, EFFLUENT PURIFICATION, 
FILTRATION AND FLOCCULATION, PICKLING LIQUOR 
TREATMENT, PURIFICATION OF TRADE WASTE, SEDI- | 
MENTATION AND THICK - 
| ENING, SEPARATION OF | 
SOLIDS,~FROM ! LIQUIDS, 
SODA} RECOVERY.| WET 
MATERIAL HANDLING 
including 
AGITATORS, CAUSTICIZ- 
ERS, CLARIFIERS, CLASS- 
IFIERS, CONVEYORS, 
DEWATERING MACHINES 
ROTARY VACUUM FIL- 








’ Rotary Vacuum Filler, with Tahe-off 


Scraper Knife. THICKENERS, etc. 














UNIFLOC REAGENTS LTD., __ =: Srase 5:6 





es) 


ar SWANSEA a Grams : Unifloc, Swansea 





























BRITISH TAR PRODUCTS | 





LIMITED 
Makers of PYRIDINE o 60 
ANTHRACENE OIL ° 
CARBOLIC CRYSTALS 
CRESYLIC ACID 
°o 0 NAPHTHALENE 

° ORTHO-CRESOL 
TOLUOL 
XYLOL 














418 GLOSSOP ROAD, SHEFFIELD, 10 
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The Future of the 
HERE are at least two obvious ways 
of discussing the future of the chemi- 

cal industry. One is in relation to prob- 

able trends in markets and manufactures, 
and the other is the internal organisa- 
tion of the industry, either in respect to 
its major developments in co-operation 
between firms, in amalgamations, and in 
organised planning, or in relation to the 
general manner in which the industry 
handles its problems. As Lord McGowan 
indicated in an address delivered a few 
months ago to the combined chemical 
societies, we may find, when we look 
back over the last few years, that they 
have been the most significant period in 
the history of the chemical industry. For 
any reasons we believe that this is true 
in substance and in fact. There are aris- 


ing in many parts of the world new is to maintain its industrial position in the 
chemical processes, . new world. Let any- 
important new On Other Pages one make a list of the 
methods for the syn- , , _ things-now common- 
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there is arising throughout the world a 
consciousness that the world must in 
future be regarded as an economic unit. 
Transport will have been speeded up, by 
the vast developments in aircraft, to a 
degree never before experienced. The 
fruits of the earth will be transported 
from one end of the world to the other 
without deterioration. Vast develop- 
ments in the food industries of the world 
will arise from war experience. Chemical 
industries are springing up in unlikeley 
and out-of-the-way places. The realisa- 
tion has come home to this country, to 
America, to Germany, to Russia, and to 
Japan, over the past ten years that 
chemical research and chemical develop- 
ment, coupled with engineering researciv 
and development, is essential if a nation 
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emphasis on development of machinery, 
processes and products, he must indeed 
be a Rip Van Winkle. 

In formulating our policy we must be 
clear as to the relationship between prac- 
tical men of affairs (in which we include 
works managers and engineers) and men 
of more academic outlook; and in the 
research sphere, between universities, in- 
dustry and the Government. On the re- 
search side, we should expect each firm 
to carry its own technical staff, sufficient 
to deal with its day-to-day problems and 
to interpret, for the benefit of the firm, 
published work from other sources. We 
should expect each industry to have its 
own research association. This body 
would have its own staff and laboratories, 
but would be ‘closely associated with 
industry on the one hand and with the 
universities on the other. Its staff would 
carry out researches at established works, 
including the development of new pro- 
cesses, in collaboration with industrial 
technologists, and it would ‘‘farm out’’ 


some of the more theoretical or ‘‘pure 
science’’ problems to universities who 
specialise in that type of work. The 


Government must encourage research by 
grants and by a suitable taxation policy, 
and it needs to set up Government labora- 


tories for the supply of certain long- 
range problems of importance to the 


whole nation, which no industrial body 
would be likely to tackle. 

The vexed question of the chemical 
engineer has been ventilated during the 
year. Lord McGowan, for example, sug- 
gested that a large undertaking would 
best employ teams of chemists and en- 
gineers whereas the smaller undertaking 
would employ what is now known as the 
chemical engineer. We can understand 
the reason for Lord McGowan’s distinc- 
tion. A chemical engineer, if we except 
the comparatively few individuals who 
are in the very top flight, will generally 
have a knowledge of chemistry inferior 
to that of the chemist and a knowledge of 
engineering inferior to that of the en- 
gineer; his strength lies in knowing a 
great deal of both worlds, which enables 
him to visualise problems from both 
angles and to know his own limitation. 
\ big concern that can pay high salaries 
will thus be better served by teams of two 
sets of individuals highly trained in their 
own spheres. The small concern, on the 
other hand, cannot afford the same ex- 
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penditure on salaries and must thus be 


content with the chemical engineer, 
Over this there could be much good 


discussion, and it is, in fact, causing 
some alarm among the rising generation 
of chemical engineers (see THE CHEMICAL 
AGE, December 4). 

The functions of the universities, in 
relation to industry and Government re- 
search, provide yet another contentious 
subject. The pre-eminent task of 
universities is to teach. It would appear 
that they should aim at a broad founda- 
tion of knowledge and of social training 
which should enable the individual to 
fit in quickly with his colleagues in 
industry where he would pick up 
the necessary experience. Since the 
universities are to train research workers. 
it is evident that they must be encouraged 
to engage in both pure and applied re- 
search. To suggest that research at 
universities should be concentrated on 
the study of fundamental problems, aini- 
ing ultimately at the discovery of the 
laws of nature, is all very well in its 
way, but what part are the technical de- 
partments of universities and the techni- 
cal colleges to play in research? It can 
hardly be regarded as the best training 
for a research engineer to have been en- 
gaged on some fundamental work on the 
laws of nature. Nor would it be ex- 
pected that the staff of these institutions 
would be fitted for that type of work, 
since their outlook is more practical than 
those of the pure science departments of 
the universities. It is inherent in the 
views expressed here on the organisation 
of research that both the pure science and 
the applied science departments should 
be fed by industry with suitable problems 
and that each industry should examine 
such problems as arise from time to time 
and to pass on to universities those which 
provide suitable subjects. It is pretty 
generally agreed that there should be 
close personal contact between workers 
in universities and workers in industry, 
and even some interchange of personnel 
from time to time. 

Industrial research laboratories, in 
addition to their work on the problems 
of industry, should undertake funda- 
mental work leading to the study of first 
principles. There can be no doubt what- 
ever that the way to solve any problem 
is to get down to fundamentals The 
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way to get down to fundamentals is to 
study them experimentally. It very 
often happens in examining a problem 
that a gap in fundamental knowledge is 
revealed ; the industrial laboratory should 
thus be given the freedom to explore this 
gap, and in so doing would provide a 
first-class answer to the problem which 
might well be missed by a laboratory se- 
stricted to severely ‘“‘practical’’ lines. A 
combination of industrial laboratories 
and research associations is obviously 
desirable. Particular attention is again 
drawn here to Sir Harold Hartley’s re- 
cent pamphlet on the subject of research 
in industry which was discussed in our 
issue of October 2. 

While the expression of the need for 
more research has been the key-note of 
1943, such steps as are immediately prac- 
tical must not be neglected. One is the 
pooling of information among British 
firms so that our natural industries can 
compete effectively in the export market 
‘and, of course, at home) with the highly 
organised industrial concerns of other 
nations. While free exchange of infor- 
mation on research problems is often 
impossible, a great deal of information 
which is not highly confidential could 
and should be pooled. It is understood 
that the A.B.C.M. is giving attention to 
this problem. In parenthesis, we would 
remark that we trust that this pooling of 
information will also extend to the 
B.C.P.M.A., since a sound chemical 
plant industry is essential for the de- 
velopment of a sound chemical industry. 
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There should be a greater spirit of ad- 
venture in assessing market possibilities 
and in erecting new plant to cater for 
new markets. This spirit of adventure 
has characterised all great periods in our 
history. It is essential, moreover, to go 
overseas to discuss problems with our 
customers; we must send overseas not 
only salesmen but technical experts. An 
adequate and well-trained technical staff 
is the basis of any technical industry. 
How can we attract into the chemical and 
chemical plant industries the best brains 
in the country? Only by making our 
conditions of employment so attractive 
that the chemical industry provides a 
worth-while career. That is something 
worth pondering over. 

[In entering 1944, industry must ask 
itself one question in particular: Are we 
planning adequately for the future? 
Have we considered what the change 
from war to peace conditions will entail ? 
Are our Trade Associations so organised 
and keyed as to prove a spear-head that 
will not bend or break when. industry 
talks to industry, when industry is sit- 
ting at the council table with Govern- 
ment and the Trade Unions, and when 
British industry discusses world markets 
with its foreign colleagues? Has each 
individual firm made plans for research 
and the development of new products or 
the rehabilitation of pre-war business? 
Are we prepared with plans for new 
plant and new factories? Peace may 
well come to Europe suddenly in 1944. 
Are we ready? 








New Year 


The importance of the contributions which 


scientists and technologists are making to- . 


wards the war effort is recognised in the 
New Year Honours List. 


Knights Bachelor 


Dr. JOHN JAacoB Fox is the Government 
Chemist and is a past-president of the Royal 
Institute of Chemisiry, 

PROFESSOR JACK CECIL DRUMMOND is 
scientific adviser to the Ministry of Food. 

Mr. WILLIAM PATERSON, chairman of the 
Paterson Engineering Co., Ltd., was res- 
ponsible for the original design of the 
‘* Anderson ’’ air-raid shelter. 

Mr. JOHN GIBB NICHOLSON is deputy 
chairman of Imperial Chemical Industries, 
Ltd. 

MR. GEORGE 


E 


EDWIN BAILEY holds the 


Honours 


position of works director with Metropoli- 
tan-Vickers Electrical Co., Ltd. 

Mr. PHILIP ALLAN WARTER is Controller- 
General of Factory and Storage Premises, 
Board of Trade. | 

Mr. FREDERICK CHARLES STEWART is 
chairman of Messrs. Kelvin, Bottomley & 
Baird, the well-known firm of instrument 
makers that markets the K.B.B. Fugito- 
meter. 

Other knighthoods go to Dr. THOMAS 
RALPH MERTON, one of the Ministry of Pro- 
duction’s three scientific advisers, and to 
Dr. FRANK ENGLEDOW, Professor of Agri- 
culture, Cambridge University. 


Other Awards 


Sir HAROLD HaArtTLey, F.R.S., 
a K.C.V.O. 


receives 
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Two scientists connected with the 
D.5.1.R. receive the C.B.E. They are Dr. 
W. H. GLANVILLE, Director of Road Re- 
search, and Mr. W. A. AKERS, a technical 
director of 1.C.1., Ltd., who bas been lent 
to the D.S.I.R. Dr. A. N. Drury, a former 
member of the Medical Research Council’s 
scientific staff, who has been closely asso- 
ciated with wartime improvement in blood 
transfusion technique, is similarly honoured, 
and another recipient of the C.B.E. is 
LigeutT.CoL. E. BricGs, president of the Soap 
and Candle Trades Employers’ Federation. 

The O.B.E. is awarded to Dr. JOHN 
EDWIN MACKENZIE, Reader Emeritus in 
Chemistry at Edinburgh University, for his 
services as adviser to Indian students at 
the university. He first became associated 
with the chemistry department at Edin- 
burgh in 1908, after three years as principal 
of the Victoria Technical College, Bombay. 
Other recipients of the O.B.E, are: Mr. H. 
HAWLEY, Government Analyst, of the King 
Institute of Preventive Medicine, Madras; 
Mr. G. Peace, Chief Inspector of Explo- 
sives in India, and Chief Adviser on Factory 
A.R.P.; Dr. A, JAQUES, R.O.F. superin- 
tendent, Ministry of Supply; Mr. J. Kine, 
superintending chemist, Government Chem- 
ists Department, seconded to War Oilice; 
Dr. J. G. KING, director of Gas Research 
Board, D.S.I.R.; Mr. A. F. MacCuLiocna, 
B.Se., F.1.C., chief advisory chemist to 
Director-General, Indian Medical Service; 
Mr.':S. W. Couuins, B.Sce., F.1.C., chief 
technical officer; Postal Censorship Dept. 

The following are included in the list of 
M.B.E.’s : 

Mr. J. Hi. CHALK, works chief engineer, 
Bakelite, Ltd.; Mr, G. EWINS, manager, 
S.A.A. Department, I.C.I. Metals, Ltd.; 
Miss N. GARRETT, superintendent of typists, 
D.S.1.R.; Mr. W. MAcDONNALD, chill foun- 
dry manager, International Alloys, Ltd. ; 
Mr. S. Mitton, Keeper, Manchester 
Branch, Patent Office; Dr. D. SHOENBERG, 
head of extra-mural research team, Royal 
Society Mond Laboratory, Cambridge; MR. 
S. E. Van Ryssen, R.O.F. superintendent ; 


LygutT.-CoL. HAIDER KHAN, Professor of 
Chemistry, Aligarth Muslim University; 
Mr, 'URATSWAMI NARAYANAMURTI, Dehra 


Dun Forest Research Institute. 

she B.1.M. is awarded to the following : 
Mr. W. J. Brooks, chargehand, I.C.L., 
Ltd.; Mr. S. CLipson, chief superphosphate 
mixer, Farmers Co., Ltd.; Mr. S. DAvIp- 
SON, laboratory worker, Armament Research 
Department, Ministry of Supply; Mr. F. 
OLIVER, senior foreman of laboratory, R.N. 
Armament Depot, Plymouth; Mr. B. A. 
PETTIGAN, senior foreman, Peter Brother- 
hood, Ltd.; Mr. A. Stmmpson, head foreman, 
Worthington Simpson, Ltd. 

The Canadian Honours List includes the 
name of Dr. C. H. BeEst, co-discoverér of 
insulin. 
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Personal Notes 


Mr. E. HUGH ARMITAGE, managing direc- 
tor of Brown Bayley’s Steel Works, Ltd., 
and chairman of Hoffmann Manufacturing, 
Ltd., has been appointed a_ director of 
Murex, Ltd. 


Mr. NorRMAN ILes has been appointed 
Director of Plant Progress in the Iron and 
Steel Control of the Ministry of Supply. He 
succeeds MR, FRANK PARR, who has been 
appointed to the post of Steel Commissioner 
by the Government of India. 


The development committee which the 
Tees-side Chamber of Commerce has j:st 
set up includes Mr, C. Rosson, of Ashmore 
Benson. Pease & Co., Ltd., and Mr. F. ht. 
GIBson. of the Chemical and Insulating Co., 
Ltd., who represent Stockton and Darling- 
ton respectively. 


Mr. WILLIAM REGINALD HANN, one of the 
best-known personalities in South Wales 
coal and coal by-product circles, has retired 
from active business. Mr. Hann, who was 
born in 1876, was for many years associated 
with the Powell Duffryn Steam Coal Com- 
pany, Ltd., becoming general manager and 
a director of the company. He was also a 
director of the National Benzol Company, 
Ltd., and of several coal concerns. 


Obituary 


Mr. ALEXANDER GORDON OGSTON, who 
died at Aberdeen on December 28, aged 69, 
had for many years been associated with 
Ogston and Tennant, Ltd., soap manufac- 
turers, of Aberdeen and Renfrew. 


The death is announced of MR, SAMVEL 
GORDON LIVERSEDGE, B.Sc., F.I.C., on 
December 13 at the age of 59. Mr. Gordon 
was for a long time head of the analytical 
control laboratory of Messrs. Hewards & 
Sons, Ld., Ilford. 


Dr. FRANK LEE PyMAN, D.Sc., Ph.D., 
F.R.S., F.1.C., director of research, Boots 
Pure Drug Co., Ltd., Nottingham, died at 
Radcliffe-on-Trent, Notts, on January 1, aged 
61. A full obituary notice will be included 
in our next issue. 


Mr. W. GARDNER, a leading authority on 
gutta percha, died on December 4. He was 
connected with the Telegraph Construction 
and Maintenance Co., Ltd., for 45 years, 
and became manager of the firm’s gutta 
percha and plastics department. He is suc. 
ceeded in that post by Mr. P. W. J. AYERST. 


Mr. Rosert TULLocH, who had been prin- 
cipal teacher of science for over 20 years at 
Lossiemouth Higher Grade School, Moray, 
fell into the harbour during the black-out in 
the early morning of January 1 and was 
drowned. Mr. Tulloch was a member of 
Lossiemouth Town Council and had re- 
cently been elected Junior Magistrate, 
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Conditions in, and Some 
War Problems of, the 
Heavy Chemical Industry 


in 1943 


by P. PARRISH, F.I.C., F.C.S., M.I.Chem.E., 


M.1.Gas E., F.I.1.A. 


HE chemical industry at the present 

time is planning. This is very neces- 
sary, although it has been seriously sug- 
gested that the world is suffering from an 
epidemic of planning. The Prime Minister 
led the way in this connection when he sug- 
gested that we are ‘‘ bound, so far as life 
and strength allow, and without prejudice 
to our dominating military task, to look 
ahead to those days which will surely come, 
when we shall have finally beaten down 
Satan under our feet, and find ourselves with 
other great Allies at once the masters and 
the servants of the future.’’ 

The problems of the post-armistice period 
may be greater and more perplexing than 
those of the war. Our industries require 
cheap raw materials, free from unnecessary 
royalties, and they desire to see a healthy 
competition in freights, although they recog- 
nise that to tie up ships in the estuaries and 
rivers of this country, as was the case in 
1934-36, must ultimately spell disaster to the 
national economy. Equally, they ‘require 
cheap railway rates and healthy competition 
between railways, roads, rivers, and canals, 
If either or both of the two last are to be 
brought within the purview of the railways 
under the egis of a Transport Board, then 
industry is entitled to representation on cer- 
tain of the committees of such board, parti- 
cularly the Facilities and Rates Committees, 
so that they can put their case with regard 
to correct nomenclature or classification of 
the various goods and confer about the 
structure of the rates to be charged. Air 
transport is also a matter that will loom 
large in the near future, and calls for con- 
sideration in any planning scheme. 

On the other hand, industrialists desire 
an indication from the Government of its 
post-war policy, whether it favours “ less 
government in business,’’ fewer controls, 
or whether private enterprise, provided it 
regulates its profits reasonably and adopts 
management with trained minds, with ex- 
pert technical knowledge, and at the same 
time with due regard to human feelings and 
human aspirations, will be given a fair 
chance. Some think that there will be 
rivalry about the type of management—that 
which is essentially democratic, as opposed 
to that which is called upon to serve the 
interests of the big business organisations. 

That ‘here will need to be limitations to 
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the size of businesses, and something more 
than Board of Trade or Foreign Office know- 
ledge of the type of international agreements 
entered into, is becoming increasingly recog- 
nised. The ramifications of international 
cartels will need to be examined. How far 
the F.B.I., the banks, and hitherto power- 
ful organisations will be permitted to enjoy 
their privileges untrammelled is the subject 
of not infrequent discussion. So far as pub- 
lic utility undertakings are concerned, 
nationalisation is not favoured, but rather 
integration, which is calculated to give the 
best and cheapest service to the consumer, 
to ensure the best advantages of employ- 
ment, and to provide a reasonable reward 
to the many shareholders, small and iarge. 

But post-armistice planning differs little 
from the planning that every progressive 
industry has to undertake from its incep- 
tion onwards. There are few new factors. 
It may require a more comprehensive under- 
standing of our economy, and more drive, 
to achieve what is decided upon than is 
usual in normal development. 


Chemical and Metallurgical 
Achievements 


In the earliest war reviews the author 
attempted to give a picture of the magnitude 
of the task to be underaken, and last year 
specific references were made to British out- 
put, American achievement, and the prodi- 
gious Russian effort. It will be appropriate 
this vear to make reference to the achieve- 
ment of the chemist and the metallurgist.! 

Pig-iron production in the U.S.A. was 60 
million tons in 1942: this year it is expected 
that it will reach the formidable aggregate 
of 70 million tons, involving a coal con- 
sumption of 85 million tons. At the same 
time, the output of steel ingots is expected 
to rise from 87 million to 97 million tons. 
Try to conjure what this means in heat and 
power! Copper, equally, has been in large 
demand for some, among other, of the fol- 
lowing reasons: “A _ flight of 50 fighter 
planes shoots away 7 tons of copper. § A. 
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37-mm. anti-aircraft gun uses up taa. ton 
of copper every 20 minues it is in operation. 
Six hundred lb. of copper go into every 
medium tank, and a ton into the engines and 
air-frame of a Flying Fortress. The Signal 
Corps alone needs 5000 tons of copper every 
month for radio, telegraphic, and telephonic 
equipment. An army without copper would 
be an army without speed, manceuvrability, 
or fire-power. It would not last a day in 
battle.”? But other metals are playing a vital 
réle in the war. Tungsten, nickel, manga- 
nese, chromium, vanadium, and molybdenum 
for alloy steels: zinc for brass and die 
castings, tin for bronze and bearings, alu- 
minium and magnesium for aircraft, lead 
and mercury for munitions, and silver ior 
electrical eyguipment, bearings, and solder. 


Mineral Resources 


Clearly, the nation that controls’ the 
world’s mineral resources and makes the 
best and most efficient use of them will win 
the war. Before this conflict, the British 
Empire and the United States together con- 
trolled probably 75 per cent. of the world’s 
mineral production, It has been estimated 
that the Axis has improved its position in 
world mineral resources by the following 
percentages: iron ore, from 6 to 46 per 
cent.; steel production capacity, from 20 to 
34 per cent.; petrol, from 1 to 7 per cent.; 
coal, from 27 to 53 per cent.; copper, from 
9 to 10 per cent.; lead, from 7 to 22 per 
cent.; zinc, from 16 to 27 per cent.; tin, 
from 1 to 72 per cent.; manganese, from 2 
to 30 per cent.; chromium, from 3 to 30 per 
cent., and tungsten, from 6 to 60 per cent. 
As regards light metals, areas now Axis- 
controlled produced, in 1940, 54 per cent: 
of the world’s aluminium, 49 per cent. of 
the bauxite, and two-thirds of the mague- 
sium.’ Notwithstanding these gains, the in- 
dustrial war-power of the United Nations 
exceeded in early 1943 that of the Axis, and 
by now surpasses it enormously. 

It is reported® that the’ U.S. copper pro 
duction is now breaking all records, Aju 
minium capacity will be seven times greater 
than its peace-time average. The capacity 
of magnesium plants now building will be a 
hundred times that of the largest year before 
the war. The biggest single molybdenum 
mine is in the United States. Zinc. lead, 
and mercury are more than meeting anticipa- 
tions in coping with war-time demands, and 
tungsten, chromium, manganese, antimony, 
and iron and steel are being produced in 
record-breaking quantities. The United 
Nations are fortunate in having the use of 
Canada’s nickel] and coal, in the availability 
of Mexico’s lead and antimony, Chile’s cop- 
per, Bolivia’s tin, Peru's vanadium, Brazil’s 
iron, and Venezuela’s petroleum. That 
sheer weight of metal will win the war is 
undoubted, and that chemists and metallur- 
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gists are workil 
equally evident, 

The year has witnessed further develop. 
ments in the production of magnesium, and 
numerous patents dealing with various as. 
pects of the industry have been granted. 
The recovery of magnesium from _ brines, 
which only recently has become so indus. 
trially important, appears to have claimed 
the attention of the majority of investiga 
tors, both in this country and in the U.S.A 
This is not surprising, when it is realised that 
the supply of magnesium from marine brines 
is practically inexhaustible (one cubic inile 
of average sea-water contains over four mil- 
lion tons of magnesium), and almost univer. 
sally available. According to Dr. Desch,* 
the average magnesium content of sea-water 
is about 0.14 per cent., equivalent to a 
theoretical vield of 0.34 per cent. of the 
hydroxide. In some parts of the world, 
however, concentrated brines are _ found, 
which contain a much higher proportion of 
magnesium salts. For example, the Michi- 
gai brines used by the Dow Chemical Co., 
have an equivalent magnesium content of 
one part per hundred, 


ig strenuously to this end is 


Sea-Water Magnesium 


The sea-water process, although simple in 
principle, involves much ingenuity in its 
industrial operation, on account of the 
necessity of treating large volumes of water. 
Generally, pre-treatment with lime is neces- 
sary, in order to remove bicarbonate and 
sulphate before the magnesium is precipi. 
tated by treatment with pure lime or ¢al- 


cined dolomite. The advantages of using 
dolomites are: (i) the yield from 4 


given quantity of water is almost doubled, 
and (ii) the magnesia particles, by acting as 
nuclei for precipitation, affect the physical 
condition of the precipitate. Local availa. 
bilitv, however, is usually the deciding fac 
tor in the choice of the precipitant. The 
Dow Chemical Co., at its Texas plant, uses 
pure lime prepared by caleining oyster 
shells, of which large deposits exist near the 
source of the brine. The plant for precipi- 
tation, comprising flocculators, thickeners, 
and vacuum filters, calls for special design, 
since many factors influence the physical 
character of the precipitate, and, conse- 
quently, the rate of throughput. Methods of 
treatment of the precipitated magnesium 
hydroxide vary somewhat, according to local 
circumstances, or the purpose for which the 
magnesia is required. The filter cake may 
be calcined in rotary kilns, a fully caleined 
materiul being provided where magnesium 
is to be produced by thermal reduction 
methods, or a more_ reactive caus- 
tic magnesia prepared by the electrolytic 
process. On the other hand, the filter cake 
may be treated directly with hydrochloric 
acid, as in the Dow plant, where the hydro- 
chlorie acid is produced by burning natural 
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gas in the chlorine resulting from the sub- 
sequent electrolysis, 

The following summary of recent patent 
literature gives some indication not so much 
of the trend of development, as of the atteii- 
tion to detail that the process demands, In 
order to minimise the contamination of the 
precipitated magnesium hydrate with cal- 
cium carbonate, Messrs. Ocean Salts (Pro- 
ducts), Ltd., propose’ to carry out the pre- 
cipitation in the presence of not more than 
five parts per million of a protective colloid 
eapable of holding calcium carbonate in 
molecular or colloidal solution. Impure mag- 
nesium hydrate contaminated with calcium 
earbonate (resulting from the pre-treatment 
of brines) may be calcined, the product 
ground with water, and the slurry added to 
sea-water freed from carbonic acid. The 
precipitated magnesia is then dried and ¢al- 
cined to produce pure magnesium oxide‘; 
or the unealcined slurry may be: (a) satur- 
ated with CQO, under pressure to convert 
most of the magnesium to magnesium bicar- 
bonate; (b) filtered and treated with a sinall 
amount of pure hydrate and crystalline car- 
bonate to precipitate the remaining calcium ; 
(c) again filtered; and (d) finally treated 
with more hydrate to precipitate the mag- 
nesium as basic carbonate.® 

According to Marine Magnesia Products 
Corporation,’ filtrate resulting from the 
pre-treatment should be de-aerated (at i8°- 
22°C., under 15-26 in, mercury pressure), by 
cascading over grids and baffles prior to the 
final precipitation of the hydrate. This 
treatment is said to result in a sensible in- 
crease in the rate of settling of the precipi- 
tate. Another method of accelerating 
settling’ is to pre-treat sea-water, sterilised 
with chlorine, with a slight excess of cal- 
cium hydrate, and to add a proportion of 
this *‘ activated ”’ precipitate to subsequent 
batches. 

Aluminium 


One method of producing aluminium from 
clay or shale consists in mixing the clay 
with ammonium sulphate and sintering the 
mixture, whereby ammonia is evolved and 
the alumina rendered soluble in the form 
of ammonia-alum. Important modifications 
in this process have recently been described 
in a series of patents by English Clays, 
Lovering, Pochin & Co., Ltd., R. J. Davies, 
H. O. Dering, and-T, W. Parker.'? The 
complete process involves the following 
operations: (a) the sintering of a mixture 
of clay in ammonium sulphate under such 
conditions that the alumina is converted to 
ammoniau-alum, and the ammonia evolved 
under its own vapour pressure; (b) extract- 
ing the sintered mass in hot ammonium sul- 
phate solution and separating the undis- 
solved solids; (ce) cooling the solution and 
erystallising practically iron-free ammonia- 
alum; and (d) passing a solution of ammo- 
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nium sulphate containing absorbed ammonia 
through a stationary mass of the crystals to 
convert the ammonia-alum to aluminium 
hydrate and ammonium sulphate. The alu- 
minium hydrate may be dried in silu by 
passing hot air through the mass. 
Ammonium sulphate, which is re-cycled for 
sintering a fresh charge of clay, is recovered 
by evaporation, the solutions being main- 
tained at maximum concentration in order 
to reduce such evaporation to a minimum. 
This is accomplished by the re-use of dilute 
liquors and by carrying out the reaction be- 
tween the ammonia and ammonia-alum in 
such a manner as to increase the concentra- 
tion of the stronger liquors. A concentrated 
solution of ammonium sulphate, saturated 
with aluminium sulphate, is used for remov- 
ing iron-containing mother liquor from the 
alum crystals, since ammonia-alum is only 
slightly soluble at normal temperatures in 
saturated ammonium sulphate solutions, 


Another method: of extracting = alu- 
minium from clays and_ shales, due 
to J. C. Stein and J. H. Hyslop, 


involves the extraction of the roasted clay 
with sulphuric acid, and treatment of the 
resulting solution with calcium carbonate. 
The mixture of calcium sulphate and alu- 
minium hydrate so formed is then mixed with 
clay, calcium carbonate, and sodium ear- 
bonate in. the proportions required to form 
2CaO, SiO,, NaAlO, as a clinker on calcin- 
ing at 900°-1300°C. The clinker is finally 
leached with water and the aluminium pre- 
cipitated from the solution in the usual 
manner. 

Alumina may also be prepared from clay 
electrolytically according to a process pro- 
posed by G. T. Antonoff.‘4 The ground clay 
jn aqueous suspension is continuously elec- 
trolysed in the anode chamber of a cell pro- 
vided with a permeable rubber membrane 
and lead or carbon electrodes, in the pre- 
sence of sodium fluoride and sulphuric acid 
or sodium sulphate. Aluminium hydrate is 
precipitated by CO, from the cathode 
liquors and the sodium carbonate solution is 
returned to the anode chamber, from which 
silica is continuously removed by filtration. 


Molybdenum 


The most important consumer of molyb- 
denum is the iron and steel industry, The 
ability of molybdenum alloys to resist abra- 
sion, fatigue failure, and corrosion is now 
well-known, although it is in the past ten 
years that interest in this metal has become~ 
so widespread. This is shown by the re- 
cords of world production, which increased 
from about 22,000 Ib. in 1900 to between 35 
and 40 million lb. in 1943. Only four 
molybdenum-bearing cres are common, 
namely, molybdenite, woifenite, powelite, 
and molybdite. Of these, over 99 per cent. 
of the world production and known reserves 
are in the form of molybdenite, which is a 
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relatively common mineral, in spite of the 
usual reference to molybdenum as one of the 
rare elements. In recent years a substantial 
production of the metal has come from by- 
product molybdenite out of the copper mines 
in the U.S.A., Mexico, and South America, 
several million pounds of the metal being 
produced annually from this source. 

It is now reported** that as a result of the 
development of a large deposit of molyb- 
denite in Amos, Northern Quebec, Canada 
will shortly be able to produce the meta! at 
the rate of about two million lb. annually. 
During the last war Canada became the 
leading producer of molybdenum, but most 
of the Canadian deposits are of low grade, 
and were abandoned when richer sources of 
supply were developed in Colorado, U.S.A. 
Some of these richer properties have, how- 
ever, been re-examined recently, and several 
have been taken over and are now operated 
by the War-Time Meta] Corporation, 


Synthetic Nitrogen 


That the world’s nitrogen fixation indus- 
try has increased very considerably is 
known; but to what precise extent will not 
be revealed until after the war. In the 
United Kingdom"’ there are seven nitrogen 
fixation factories—four Government and 
three privately owned. As is known, the am- 
monia industry has been highly organised, 
and a close co-operation has existed between 
the Government, the producer, and the con 
sumer for some years. This admitted of the 
immediate operation of Government control 
on the outbreak of war, for the planning and 
maintenance of production and distribution 
of these commodities, so vital to the manu- 
facture of explosives and fertilisers. 

As much as 75 per cent. of the annual 
consumption of nitrogen fertilisers is in the 
form of ammonium sulphate. A large pro- 
portion of the latter is manufactured from 
home-produced synthetic ammonia, the bal- 
ance being produced as a by-product of the 
gas and coking industry. Nitrogen fertili- 
sers are sold principally to the farmers, as 
before the war, through the medium of 
several thousands of agricu!tural merchants. 
Statutory power was taken to register pro- 
ducers and merchants, who alone were per- 
mitted to supply, thus preventing specula- 
tion. Chilean nitrate of soda is imported 
on Government account, and is distributed 
by the Nitrate Corporation of Chile, Ltd., 
as agents for the Ministry of Supply, on in- 
structions from the Control, 

In the United States there has been an 
important expansion in the production of 
synthetic nitrogen, and Canada is manufac- 
turing large quantities of ammonium nitrate. 
It is felt that the pre-war European Nitrogen 
Cartel will need to be expanded so as to 
embrace Canada and the United States, and 
the view has been expressed by Sir Robert 
Robinson, some months ago, to the Parlia- 
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mentary and Scientific Committee, that Ger. 
man and Italian nitrogen-fixation plants 
should be dismantled, and that these Axis 
nations should, besides having their “* teeth 
drawn,’ be made to contribute towards the 
solution of one of the perplexing economic 
problems which their policy of aggression 
has served to create. And should not Japan 
be similarly treated? An American view mn 
this connection may show the shape of things 
to come. Nitrogen-fixation factories in the 
natural-gas fields, on or near the Gulf 
Coast, would have the advantage of low fuel 
requirements, and low-cost hydrogen from 
natural gas. Indeed, synthetic ammonia 
might be produced at a cost low enough to 
admit of the acidulation of phosphate rock 
with nitric acid, where phosphate rock and 
potash were available at the synthetic am- 
monia factory at a minimum cost for trans- 
portation, and whence the product would 
proceed by low-cost water transportation to 
the consuming areas. 


Rubber—Natural and Synthetic 


In America the view is held that the future 
of rubber depends on the outcome of scien- 
tific competition between the industrial re- 
search laboratories and the agricultural ex- 
perimental stations... ‘‘ No development 
holds more potent possibilities than the race 
between the chemist and the agricultural 
scientist to supply the expanding néeds of 
the machinery age for rubber, and to sup- 
ply it cheaply and abundantly.’’ The latter 
is the expression of Earl N. Bressman,'® 
Director of the Inter-American Institute of 
Agricultural Science, newly-established at 
Turrialba, in Costa Rica. 

Doubt has been expressed whether syn- 
thetic rubber made from alcohol or petrol- 
eum by polymerisation in a State factory, 
paying high wages, taxes, overheads, etc., 
can compete with the production of natural 
rubber, which is regarded as an ideal small- 
family industry. The American view is that 
it is in the interests of rubber consumers to 
see that the rubber of the future emanates 
from a really cheap source. It is said that 
with fully-matured plantations of high-yield- 
ing trees to produce rubber, the price eel 
be 10 cents (say 5d.) per lb., or less. It 
has been 
‘* plants,’ and “ trees,’’ not “ processes,”’ 
represents the solution of the problem. Op- 
posed to the above view is the following: 
‘‘ In five years a rubber tree will be as 
foolish, economically, as a wild strawberry 

. I talked of this recently with the 
erstwhile manager of one of the leading rub- 
ber plantations of the Far East. Somewhat 
to my surprise, he agreed. He said: ‘On the 
basis of what we know now, EF can produce 
more rubber with three hundred men in a 
factory than I can produce with ten thousand 
men on a plantation.’!* ”’ 

It has, however, been 


observed that 


urged that ‘‘ plantations,’’ not. 
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natural rubber can be improved by incor- 
porating certain ingredients (e.g., products 
made by destructive distillation of natural 
rubber itself), to enable it to recapture even 
the special-purpose applications for which 
the synthetic product is admittedly superior. 
On the contrary, a Rubber Research direc- 
tor points out that improvements in the 
technology of polymerisation would make it 
possible to produce at will synthetic rubbers 
that could completely displace the natural 
product. It is believed that if technology 
+ SALT. 
| FITTED WITH RECIPROCATING 
AGITATOR. 


SULPHURIC 
AC/D. 

















There are two stages in salt-cake produc- 
tion, namely : 
(1) NaCl + H,SO, = NaHSO, + HCl: 
(2) NaHSO, + NaCl = Na,SO, + HCl. 

To ensure a marketable product, the salt 
cake should be porous and friable, rather 
than fused: thus, the second reaction should 
be effected at a temperature below the melt- 
ing-point (843°C.) of salt cake. . 

In the United States the Laury furnace 
has been adopted (see Fig. 1). This con- 
sists of a horizontal rotating cylinder, ar- 
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Fig. 1. Laury mechanical salt-cake furnace. 


and private enterprise are left to operate ui- 
hindered, to work out this problem in their 
own way, one can at least be certain that 
cheaper rubber products will be available 
than ever before, whether of natura] or syn- 
thetic origin, or both. 7 

Of the total annual world supply*® of 
1,400,000 tons of raw rubber, 1,100,000 tons 
was of British-Malayan or Dutch East 
Indian origin, the loss of which source of 
supply by Japanese occupation has led to 
the most rigid control. To replace this loss, 
intensive development of the production of 
both wild and plantation rubber in Africa, 
South America, and Ceylon, is being pur- 
sued under expert guidance. Every form 
of rubber and rubber goods has progressively 
been brought within the control of the 
Ministry. The materials covered include 
crude rabber, liquid latex, balata, guita 
percha, waste and reclaimed rubber, and 
synthetic rubber. 


Hydrochloric Acid 


Reference was made last year to a inodi- 
fied type of Mannheim furnace for the pro- 
duction of salt cake and hydrochloric acid. 


Two or three such furnaces were erected, © 


but trouble has, unfortunately, been experi- 
enced with corrosion and the breaking of the 
arms. It is wrong in principle to introduce 
cold salt and sulphuric acid to a mechanical 
furnace, the arms and rabbles of which have 
attained a temperature of 600°C. or more. 


ranged in two parts and provided at one 
end with a combustion chamber, oil-fired. 
This chamber is disposed on a bogey, which 
can be removed at will. The charge enters 
the small end, which is lined with chilled 
cast-iron plates, and carries-a loose cage 
made of steel rolls. The first stage of the 
reaction is effected here, or if the charge is 
nitre cake and salt, this chamber serves to 
grind and mix the charge and in it the re- 
action is initiated. Between the grinding 
chamber and the hot chamber is a cast-iron 
plate with a hole in the centre for the pro- 
ducts of combustion, and the radial slots 
near the periphery serve to distribute the 
ground material to the hot chamber, where 
the second stage of the reaction is completed. 

The furnace discharges continuously into 
a steel housing. Fusion of the product 
(salt cake) can be avoided by proper con- 
trol of the temperature conditions, which is 
not difficult where oil-firing is involved. This 
equipment is an excellent one, from the 
point of view of the production of salt cake, 
but great care needs to be taken to avoid 
dilution of the hydrochloric acid gases. In 
any case, an adequate cooler is a necessity, 
in order to remove the sensible heat, and to 
reach dew-point. Moreover, considerable 
quantities of weak hydrochloric acid should 
be circulated in a tower at the end of the 
system, in order to ensure efficient recovery 
of the hydrochloric acid gas, 

In view of the growing importance of an- 
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hydrous hydrogen chloride in organic syn- 
theses, notably in the preparation of chloro- 
prene aud chioroethylene, the contributions 
of A, H,. Maude are of particular interest. 
In a paper read to the American Institute 
of Chemical Engineers, this author deals 
with the synthetic production of hydrogen 
chloride by the combustion of chlorine in 
hydrogen. The usual plant-constructional 
material is fused silica, but, if precautions 
are taken to avoid dew formation, copper, 
and even cast iron, can be used in certain 
parts of the plant. When the gas is cooled 
below its dewpoint, however, tantalum or 
silica contact surfaces are essential. Igni- 
tion of the gases is best effected by the use 
of a retractable air-hydrogen blow-torch, 
although improvements on the method are 
still being sought. The method usually 
adopted for the concentration of hydro- 
chloric acid is absorption in water, followed 
by distillation and condensation of the 
water from the vapours and subsequent dry- 
ing of the hydrochloric’ acid by passage 
through sulphuric acid. An _ alternative 
method consists in absorbing the gas with 
a metallic salt, from which it may be re- 
moved later by the application of heat. 
Among the salts eonsidered are copper and 
lead sulphates. The use of these and other 
salts is proposed by the same author*' as 
a means of transport and storage of anhy- 
drous hydrogen chloride. For example, 
porous clay (lf part) may be impregnated 
with copper sulphate (4 parts), dehydraied 
at 300°-350°C. and briquetted with sodium 
silicate. A suitable container for the mate- 
rial comprises an iron or steel cylinder, pro. 
vided with a steam coil for regeneration. 
Such a system wil! absorb and store hydro- 
chloric acid to the extent of 30 per cént. of 
its total weight. 


Sulphuric Acid 


There is reason to believe that over 2 
million tons per annum of sulphuric acid is 
being produced in this country at the pre- 
sent time: The Sulphuric Acid Control*? is 
concerned with the general supervision, 
manufacture, and distribution of this mineral 
acid : its functions include the importation, 
re-sale, and distribution of imported raw 
materials, sulphur and pyrites, and the dis- 
tribution of sulphuric acid arising as a by- 
product of zinc smelting. No raw. material 
is imported on private account. The Con- 
trol is also concerned in the use of home- 
produced raw materials for sulphuric acid, 
namely, spent oxide, anhydrite, and pyrites 
recovered from coal waste. 

It is learned that the whole of the pyrites 
is obtained from Spain and the whole of the 
sulphur from the U.S.A. under lend-lease. 
The cinders resulting from the burning of 
the pyrites are a useful form of iron ore, 
and are disposed of to the Iron and Steel 


JANUARY 8, 1944 


Control. The prices of imported raw mate. 
rials are stabilised and a levy charge per 
ton of acid is payable by all producers of 
this mineral acid. This: levy is collected 
by the Control, and provides a fund to meet 
losses on the sale of imported raw materials 
aid certain other contingencies. 

The production of spent oxide in the 
United Kingdom has reached the commend- 
able figure of about 220,000 tons per annum 
(say, 100,000 tons of sulphur), against a pre- 
war figure of 150,000 tons. It is believed 
that something of the order of 120,000 tous 
of 70 per cent. acid is being made in this 
country from anhydrite. Anhydrite is ground 
(60 per cent. passing .100 mesh), and 40 parts 
mixed with 10 parts of sand and 14 parts of 
kaolin (some firms use special clay). The 
latter ingredients are carefully mixed and 
fed to a rotary furnace, 162 ft. 6 in. long 
and 10 ft. diameter, and producer gas 18 in- 
troduced with a controllgd amount of heated 
secondary air, so that a satisfactory cement 
clinker is formed, and at the same time a 
burner gas containing 6 per cent. SQ, is 
obtained. One ton of monohydrate sul 
phuriec acid requires 1.7-1.75 ton of an- 
hydrite and yields a cement clinker of the 
order of 1.05-1.10 ton. Thus, the efficiency, 
from the sulphur point of view, is about 
80 per cent, 


Practice in Germany 


The author and Mr. Andrew M. Fairlie— 
the American sulphuric acid expert—had the 
privilege of inspecting the I. G. Farben’s 
plant, manufacturing contact acid from an- 
hydrite, a Leverkusen in 1930. It was clear 
then that an economic’ process had been 
established, and that technical details had 
been gradually evolved so that an optimum 
yield of sulphur dioxide of suitable econcen- 
tration for catalytic oxidation to SO, had 
been attained, and the conversion efficiency, 
using vanadium oxide as a catalyst, was of 
a reasonably satisfactory order. One 
learns ** that an improvement of the Lever- 
kusen process has been introduced at the 
I. G. Farben’s Wolfen plant, and that 80,000 
tons of sulphuric acid per year are being pro- 
duced there at the present time. Gypsum 
is also being used*to provide the sulphate 
radical at the I. G. Farben’s huge Leuna 
works in Saxony, 

About 10,000 tons of coal pyrites per year 
are being used in the manufacture of sul- 
phuric acid to- day. The Ministry of Supply 
(Sulphuric Acid Control) instal and operate 
the processes and sell alike the pyrites and 
the separated coal. Three processes of 
treatment have been developed: one relates 
to crushing, screening, and cleaning the coal 
waste, which presumably involves the use of 
Wilfley tables; in the second air separation 
is the governing principle; the third is an 


elutriation method, representing an adapta- 
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tion of the applied principles of the Baum 
washer. 

it has been found that the economic opti- 
mum content of sulphur in coal pyrites is 
44-45 per cent. Generally speaking, the par- 
ticle side of the coal pyrites is less than that 
of Spanish pyrites, and as the rate of com- 
bustion is greater the finer the particle size, 
in order to avoid inconvenience due to exces 
sive temperature in the top shelves of the 
mechanical burners employed, it is custom- 
ary to mix a predetermined percentage of 
Spanish pyrites to arrest a too rapid com- 
bustion, 


Research Opportunities 


It is wrong to assume that no opportunity 
exists for research in the sulphuric acid 
industry. At the present time a large num- 
ber of manufacturers take the line of least 
resistance, and manufacture sulphuric acid 
from sulphur. This is a relatively simple 
process, capable of easy control, and pos- 
sessing flexibility as regards production, if 
one knows (a) how to utilise chamber space 
to the best possible advantage, and (b) how 
to apportion the Glover and Gay-Lussac 
towers suitably. But the manufacture of 
sulphuric acid from anhydrite or spent oxide 
with H,S-containing gases, or even with 
pyrites, is a more difficult problem. Yet the 
possibilities for the production of cheap 
sulphuric acid are more alluring, because 
the difference in the unit price of the respec- 
tive qualities of sulphur leaves a margin 
which can be profitably exploited; given cor- 
rect design and ordered control. 

One of the problems facing chemical engi- 
neers, where spent oxide is burned in 
mechanical burners, is the design of a fool- 
proof electrostatic precipitator, which will 
operate without interruption. The average 
moisture content of spent oxide may be of 
the order of 8-10 per cent., taking the cellu- 
losic water into consideration. This means 
that the burner gases contain much more 
steam than obtains in the combustion of 
pyrites or sulphur. Obviously, the dewpoint 
of the burner gases is influenced by the pre- 
sence of large volumes of steam, and it is 
here that there is need for contemplating 
a modification of design to ensure that the 
insulators and positive electrodes are main- 
tained free from deposit. Much centres 
around the correct combustion of the spent 
oxide and the correct admission of air, so 
as to avoid sublimation. 

One’s attention is drawn from time to 
time to newly-constructed Glover towers of 
unsuitable dimensions. The old formula for 
Glover towers still holds good. The super- 
ficial area at the point where the lining is 
Yin, thick should be 4.0 to 4.25 sq. ft. per 
ton of monohydrate sulphuric acid to be 
made per day. To erect unwieldy Glover 
towers where no extension of burning capa- 
city is contemplated, is to be deprecated, 
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Fig. 2. Substructure of Glover tower. 


because they materially disorganise work- 
ing, and the technical and economic results 
are disconcerting in the extreme. More- 
over, the manager or chemist in charge of, 
the plant can have no peace of mind. Glover 
towers are built of varying heights, ranging 
from 27 ft. 6in. to 40 ft. Everything de- 
pends on (a) the nature of the raw material 
to be burned, (b) the type of burner to be 
used, (c) the size of the dust chamber or 
electrostatic precipitator, (d) the extent to 
which denitration within the tower is ex- 
pected, and (e) the effective free space and 
scrubbing surface afforded by the packing 
medium. 

The function of the Glover tower may be 
regarded as threefold. Primarily, this tower 
serves as a denitrator, and this should be 
the governing consideration of design; 
secondly, it acts as a concentrator of cham- 
ber acid; and thirdly, to a limited extent, 
it serves as a producer of sulphuric acid, 
especially if the nitrose fed to it is of rela- 
tively large volume, and of reasonably high 
nitrosity. 

In so far as a Glover tower serves as a 
maker of acid, it does certainly influence 
its capacity to denitrate and concentrate, 
but the latter functions can be maintained 
at the same time as production is ensured, 
providedAhat a taller tower, say, one 40 ft. 
high, as against 30 ft., is installed. Under 
such conditions one should conserve, as far 
as possible, the sensible heat of the burner 
gases, that is the temperature entering the 
Glover tower should be of the order of, say, 
650°C. It is wrong, however, to admit 
burner gases to a Glover tower having 
a temperature of 825°9-850°C., unless 
special precautions have been taken. 
[t is often overlooked that the opera- 
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tion and _ efficiency of Gay-Lussac 
towers affect the working of a Glover tower. 

The capacity of mechanical pyrites burn- 
ers has yet to be defined in terms of the 
particle size of the sulphur material that is 
being burnt : indeed, it may be necessary to 
introduce additional equipment where the 
particle size of the sulphur material is ap- 
preciably less than that to which manufac. 
turers have hitherto been accustomed. 
Pyrites of finer particle size than normally 
have reached this country during the war, 
and difficulty has been experienced because 
of the increased rate of combustion and the 
higher temperatures that have resulted. In- 


aces FERENTIAL BANDS EVERY 
3*3;"ARQUND TOWER 


T'g DIA. SEEPAGE HOLES 


1'DIA.ACID _LEAD OUTLET EVERY 2/0” AROUND TOWER 
Fig. 3. Leadless 


Glover tower. 


deed, these temperatures have been a menace 
to fool. proof operation of the mechanism. 
To avoid excessive temperature on the top 
shelves, the author has on several occasions 
recommended the provision of two cooling 
arms and two rabbling arms in each of the 
two top tiers. Where mechanical burners 
of 40 tons capacity are involved, probably 
the first three or four shelves should be so 
equipped. The rate of combustion of iron, 
cupreous, and coal pyrites depends on the 
particle size, and means for relating such 
particle size to tons-per-day capacity for 
various sizes of mechanical burners must 
certainly be studied. 

Apart from normal problems in the sul- 
phuriec acid industry, there are those which 
relate to extensions of plant where units of 
sulphuric acid chambers exist. Clearly, 
where piling is involved to obtain a satisfac- 
tory foundation, this should be done without 
causing vibration, otherwise the autogenous 
seams of the adjacent sulphuric acid cham- 
bers will be adversely affected. The system 
of piling which ensures freedom from vibra- 
tion is the Franki type of pile. This is a 
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reinforced pile, cast in situ by means oi steel 
casings, constituted of short sections which 
are superimposed, and are hand- or inechan- 
ically-bored to the required depth. When 
the desired depth is reached the bottom is 
sealed and water (if any) pumped out. @ A 
batch of concrete is then placed in the tube 
and rammed by means of a hammer working 
inside the tube. This process is continued 
until no further compression is_ possible, 
thus forming an enlarged base on the pile. 
The shaft above the enlarged base is made 
by depositing successive charges of concrete 
and ramming them with a hammer as the 
tube is withdrawn, thus producing a rough 
column which ensures the maximum skin 
friction, and is larger than the outside dia- 
meter of the tube. Fig. 2 represents the 
substructure of a Glover tower, where the 
piling was undertaken in the above manner. 

Another novel problem with which the 
sulphuric acid industry is faced at the pre- 
sent time is the construction of leadless 
Glover and Gay-Lussac towers. Fig. 3 
shows the design of a leadless Glover tower, 
from which it will be seen that there is pro- 
vided an annulus dividing the inner and 
outer walls. The underlying idea is to en- 
sure that any seepage of acid through the 
inner ‘wall will be led to the dish of the 
Glover tower, thus maintaining a perfectly 
tight exterior. At certain intervals (about 
3 ft. centres), the tiles of the inner wall are 
provided with tongues, so as to give sta- 
bility to the circumferential bracing. Essen- 
tials in the construction of a leadless Glover 
tower are (a) adequate provision for expan- 
sion, and (b) security of bracing at the grill, 
where the maximum pressure is exerted by 
the packing, 


Acid- Resisting Ciaisenas 


Acid-resisting cements of the type contain- 
ing an inert aggregate and sodium silicate 
are not altogether “satisfactory in practice, 
where joints in contact with acid are re- 
quired to withstand appreciable tensile and 
sheer stresses. Cement made by mixing acid- 
resisting brickdust with sodium silicate and 
using sodium silicofluoride as accelerator, 
may show excellent properties after stand- 
ing in air for two or three days, but may 
fail completely after prolonged immersion in 
relatively weak acid. Much depends, of 
course, on the grading of the aggregate and 
the use of silicate solution of the correct 
sodium-silica ratio. But, generally speak- 
ing, the usefulness of cements of the water- 
soluble silicate type is limited to construc- 
tions where joints are not gubjecied to 
mechanical strains, 

A recent discovery of R. Ward and Im- 
perial Chemical Industries, Ltd., however, 
promises to minimise such limitations and 
at the same time to improve resistance to 
acid penetration. ‘These desirable qualities 
are wapepenes by using a small quantity of 
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one of the lower alkyl esters of the fatty 
acids for accelerating the setting of the 
cement. In the example given in the patent 
specification,** 4 lb. of acid-resisting brick- 
dust (75 per cent. through 240 B.S screen). 
were gauged with one pint of sodium silicate 
solution of 70°Tw., using 120 c.c. of ethyl 
acetate as accelerator. Test pieces were 
made by applying the mixture’as a 1/16-in. 
joint between pairs of bricks. After stand- 
ing for 24 hours, one test piece was sub- 
jected to a tensile strain applied at right- 
angles to the joint, when a force of 129 ib./ 
sq. in. was required to break the joint. Simi- 
lar test pieces were immersed in 77 per cent, 
sulphuric acid for three days, five days, and 
three months respectively, after which 
periods the ‘joints failed at 73, 89, and 
87 lb./sq. in., when tested in a-similar man- 
ner. For purposes of comparison the tests 
were repeated exactly, except that 2.5 per 
cent. by weight of sodium silicofluoride was 
substituted for the ethyl acetate. Although 
the air-dried joint showed a tensile strength 
of 75 lb./sq. in., the remaining test pieces 
failed to hold the bricks together after im- 
mersion in 77 per cent, sulphuric acid for 
48 hours. The foregoing gives an indication 
of some current problems, but that there is 
a need for fundamental research in the sul- 
phurie acid industry, both as regards manu- 
facture, application, and utilisation of waste 
acids does not call for elaboration. 

Fig. 4 represents a general arrangement 
of a Gaillard-Parrish plant capable of pro- 
ducing 15,000 tons of 70 per cent. sulphuric 
acid per year. It contemplates the provi- 
sion of two mechanical spent-oxide burners, 
with a fuelless concentrator, intended to pro- 
duce C.O.V. by reducing the sensible heat, 
of the buruer gases to reasonable limits— 
say about 600°C. Hot Glover acid at 
160°C. is led by a silicon iron pipe and 
valve direct to the fuelless concentrator, so 
that advantage is taken of its sensible heat. 
There are six hexagonal chambers of the 
Gaillard-Parrish type. This allows of easy 
construction as regards the leadwork, and 
hexagonal chambers possess practically all 
the advantages of a circular chamber. With 
eovered tower chambers such as are indi- 
cated, the length of life is of the order of 
15-16 years. In Chile several decagonal 
tower chambers have been erected, 30 ft. 
diameter by 60 ft. high, and, operating on 
the liquid-phase system, these give a degree 
of control unapproached by any other 
method, 


Chemical Products for Agriculture 


No industry has expanded more than the 
agricultural industry during the _ present 
war, and on every hand there are evidences 
of its increasing significance. Not only are 
we concerned with the production of greater 
quantities of food, but, with the advent of 
the armistice, we shall have new and urgent 
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problems relating to the feeding of enemy- 
occupied countries. Little wonder, there- 
fore, that this country and America find 
their needs for agricultural chemicals in- 
creasing. Some indication of what is needed 
in the shape of phosphatic fertilisers can be 
gleaned from the statement made by Dr. 
Yates, of Rothamsted. He said: *‘‘ In 
monetary terms alone, potential losses of 
crops in England and Wales from serious 
phosphate deficiency at the present time are 
of the order of five million to ten million 
pounds. A survey has shown that if an addi- 
tional 10 per cent. of land receives phos- 
phate, this will result in a gain in crop 
yield valued at £500,000 to £1,000,000 in a 
single year.’’*5 

This increasing demand for chemical ferti- 
lisers has rendered necessary not only the 
control of the quantity, but the type per- 
mitted for specific crops. Standard com- 
pound fertilisers have been introduced to 
Seotland.2® For potatoes the standard 
grade is one containing 6-7 per cent. nitro- 
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Fig. 5. Three types of Sturtevant 


granulating plant. 


A—Sturtevant Moritz-Standaert continuous 


superphosphate den. 

3—Hoppers or silos for potash, ammonium 
sulphate, and superphosphate. 
Conveyor. 
)—Bar-type disintegrator. 
—Elevator. 

Preliminary treatment equipment. 
x —Drier-hardener. 
i—Vibratory differential screen. 
| —Modified Eirich mixer. 


J—Sturtevant batch mixer. 
K—Granular fertiliser product. 


gen, 9-10 per cent. potash (K,O), and 8 per 
cent. soluble phosphates and 1-2 per cent. 
insoluble phosphates. For grain the. stan- 
dard is 6 per cent, nitrogen, no potash, and 
10-12 per cent. soluble phosphates and 1-2 
per cent. insoluble phosphates. This estab- 
lishment of standards will aid fertiliser 
manufacturers to give quicker deliveries, but 
it is essential that the farmers should help 
themselves by taking larger quantities before 
the end of the year if the full tonnage is to 
be delivered by the spring. 

Just as in England, so in the United 
States the fertiliser industry has sought to 
establish standard grades for mixed fertili- 
sers. Indeed, America iuivoked spokesmen 
and representatives of the industry to speak 
in all parts of the States. As a result, reg- 
commendations were drafted relating to the 
most desirable grades for mixed fertilisers 
for each area. The results were considered 
officially, and a set of required ‘ Grade 
Standards ’’’ was established. It is ex- 
pected that this will lead to a substantial 
economy, because of the fewer grades to be 
marketed in any given area. 

Other innovations?’ are the use of tear 
gas (chlorpicrin) for horticultural _ soil 
treatment, which it is claimed is only 
slightly less effective than steam steri- 
lisation. A new synthetic insecticide 
in the form of a greyish powder 
is said to be more. efficient than 
derris against the turnip flea-beetle. Pheno- 
thiazine has*been employed as a vermicide 
for sheep, with a reputed increase in weight 
of about 51lb. National Growmore Fertili- 
ser was introduced late in 1942, based on 








38 THE CHEMICAL AGE 


7 per cent. each nitrogen, phosphate 
(P,O.), and potash (K,O), and has been 
adopted with enthusiasm. 

Last year’s observations about the granu- 
lation of superphosphate and compound fer- 
tilisers created unusual interest, and the 
author was the recipient of much private 
correspondence on this subject. There can 
be hardly any doubt that a granular fertili- 
ser possesses advantages over an amorphous 
and sticky product. A granular fertiliser 
admits of application by drills and strip or 
other formation. Experiments, both in 
Sweden and America, reveal that it is not 
only desirable to place the fertiliser, at a 
slight distance from the seeds ui strip for- 
mation, but that the efficiency of utilisation 
of the fertiliser is increased materially in 
consequence. Probably the crust of the 
granule retards ready attack by lime, or 
iron, or alumina, and a little initial resist- 
ance to solution by water may be a not 
undesirable property in any fertiliser—single 
or compound. Too often a solution of 
soluble constituents seeps through the soil 
beyond the zone of availability, and is lost. 
Questions often asked recently have been: 
‘ How is granulation effected?’ and “Is 
one limited to one specific process or can 
one exercise some choice ?”’ 

In order to economise words, Fig. 5 has 
been prepared, to illustrate three types of 
Sturtevant granulating plant. No. 1 
scheme shows diagrammatically a dual ar- 
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rangement, where freshly-made calcium 
superphosphate from den A can be granu- 
lated alone by passing the hot product 
through a disintegrator D, treating it after 
wards with steam and bentonite in a special 
preliminary treatment vessel F, after which 
it is passed to the drier-hardener G, from 
which it is discharged to a differential 
screen, so that the coarse granules and fines 
can be returned suitably to their respective 
points for re-treatment. Working with a 
differential screen in this way, granules of 
singularly uniform size can be obtained. This 
identical plant can be used for the manu- 
facture of granulated compound fertilisers 
of any analysis by reducing the feed of cal- 
cium superphosphate to the conveyor, and 
by introducing, in addition, from their res- 
pective silos, potash salts and sulphate of 
ammonia in suitable proportions. Breakage 
and mixing take place in a disintegrator, 
and the material should preferably pass 
about 1/16 in. screen on introduction to the 
preliminary treatment vessel, where the same 
unit operations are undertaken as have been 
described earlier. 

Scheme 2-is intended to apply to the 
manufacture of compound fertilisers, and is 
a simple form of plant, in which the ingre 
dients are fed to a disintegrator to be broken 
and mixed. They then pass to an Eirich 
mixer, where they are suitably moistened, 
with water which admits of the _ best 
possible distribution, and to which 





Fig. 6. General arrangement of a 5-tons-per-hour Sturtevant granulating plant for 
superphosphates and compound manures. 
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Fig. 7. Compound 


bentonite can be added for  accelerat- 
ing granulation. After a pre-deter- 
mined mixing in the Eirich equipment, the 
preliminary-treated product is discharged to 
the drier-hardener. It is then differentially 
screened, and the coarse granules and tail- 
ings are returned as may be called for, ac- 
cording to the degree of uniformity of 
granule required, 

Scheme 3 is the type of plant suggested 
where a batch mixer already exists. Here 
the constituents for any type of compound 
fertiliser are introduced to the batch mixer 
J, from which they are transferred by an 
elevator to the special treatment vessel F, 
where steam and bentonite are introduced. 
After suitable treatment they are passed to 
the drier-hardener G, from which the pro- 
duct is discharged to the differential screen 
for separation of the coarse granules and 
fines, according to the degree of uniformity 
of granule desired. 

Fig. 6 shows a general arrangement of a 
5-tons-per-hour Sturtevant granulating plant 
for superphosphate and compound manures, 
As is clear, the process of granulation dis- 
penses with the conditioning of the manures, 
with the subsequent disintegration and re- 
dressing. Moreover, after the granules have 
been suitably cooled, they can be bagged 
and sent out immediately, and thus, one can 
effect a saving of storage space and indeed 


manure granulating plant : 
automatic weighers. 
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of labour. In point of fact, where granula- 
tion- is adopted any fertiliser works built in 
future will need about only half the storage 
capacity required by the old system, and the 
labour involved will be appreciably less. 
Moreover, the plant can be maintained in a 
clean condition, and an appreciable loss of 
product in the form of dust avoided. Figs, 7 
and 8 show details of the plant. 

Present tendencies are for the produc- 
tion of a granule ranging in size from 1.25 to 
4.0 mm. The larger the granule, the less 
the surface area for attack by constituents 
of the soil, such as lime, clay, or iron oxide, 
all of which are likely to cause reversion, 
and equally, the larger the size, the less 
readily is it dissolved by water. On the 
other hand, the zone of availability is re- 
duced, as compared with the smaller size. 
It is clear that many factors may determine 
the most suitable size of granule for a given 
soil, namely, the chemical constitution of the 
soil, its porosity, the nature of the crop, and 
the rainfall in any particular district. It 
will be some time yet before all the govern- 
ing factors have been accurately correlated, 
but that a marked advance is being made 
in the manufacture of fertilisers, which will 
ensure an appreciably greater efficiency of 
utilisation, cannot be doubted. 

According to the Phosphate Co-operative 
Co., Ltd., of Australia, superphosphate, or 
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a mixed fertiliser containing superphosphate, 
should be granulated by feeding it to, and 
projecting it from, a pair of rollers, suitably 


spaced and travelling at high peripheral 
speed. The fertiliser must, however, be of 
optimum plastic consistency, and this may 
involve adjustment of the water content 
either by wetting or by the addition of dry 
fine material. The best peripheral speed is 
said to be approximately 4000 ft. per minute, 
and the distance through which the pro- 
jected particles are allowed to fall through 
the gaseous medium for drying and cooling 
is preferably not less than 60 ft. It is 
claimed that a particularly uniform degree 
of granulation is possible by this method.?* 

In America the ammoniation of calcium 
superphosphate has been pursued for some 
time, but there are, of course, obvious limits 
to which anhydrous ammonia or ammonia 
liquor can be employed. Where anhydrous 
ammonia is used it is preferable to provide 
a void tower, in which the superphosphate 
to be ammoniated is suitably distributed, 
so that the best possible contact can be 
arranged. Virtually, what is required is 
the passage of the superphosphate, of rea- 
sonably uniform porosity and grain size, 
through an atmosphere of anhydrous am 
monia. Circulation must be continued 


JANUARY 8, 1944 


Fig. 8. Eirich 
type of mixer for 
granulating 
manures, and 
skip-hoist of a 
Sturtevant gran- 
ulating plant. 


until practically the whole of the free phos- 
phoric acid which all superphosphate con- 
tains is converted to monoammonium phos 
phate. To proceed further than the latter 
stage with the circulation would result in 
reversion of the superphosphate, which 
would certainly be undesirable. Where 
ammonia liquor is employed, this involves 
application in atomised form to the super- 
phosphate in a suitable chamber. The 
treated phosphate must then be dried to 
remove the added moisture, unless one de- 
sires to graliulate the ammoniated product.** 

A conference was recently held in the 
U.S.A. to consider problems relating to the 
production of ammonium nitrate of im- 
proved physical properties. Experimental 
work at present in progress aims at the pre- 
vention of caking and deliquescence, and to 
this end methods of graining, granulation, 
and coating have been evolved. 

This country is receiving its supplies of 
muriate of potash for agricultural purposes 
from America and Russia. The Russian 
product arrives in a rather damp condition, 
and occasiois trouble on the conveyor belts, 
etc. The American product, which is in 
paper bags, is in much better condition. 

As a result of investigations by the Agri- 
cultural Research Council, which have been 
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in progress during the last two or three 
years, the Minister of Agriculture has been 
able to report on the value of sewage sludge 
as @ fertiliser. Certain types of sludge, if 
uncontaminated with injurious industrial 
effluents, have a definite if limited value as 
a form of organic manure, Their chief 
value is as a source of nitrogen, most of the 
potash and phosphate in the raw sewage 
being inevitably lost. Sludges also have a 
value on account of their content of organic 
material, although this is much less than 
that of farmyard manure. Consideration 
has been given to the composting of sewage 
with town refuse, but since such refuse is 
of very variable material, trials with these 
composts have not always given promising 
results. Attention has, however, been 
directed to the possibility of composting 
sewage sludge with straw, and investiga- 
tions along these lines are now being 
actively pursued. If such a_ procedure 
proves successful it will have the great ad- 
vantage of returning surplus straw to the 
land, together with its natura] content of 
potash and lignin.*°® 


Humus versus Fertilisers 


It would be wrong to ignore a controver- 
sial question*! which has arisen in an acute 
form during the year. For soil fertility, 
humus and compost heaps are a fetish 
with Sir Albert Howard and his disciples, 
and indeed with others. But a more power- 
ful case has been presented by Lady Eve 
Balfour in her book, The Living Soil. 
In this the authoress goes further than 
Howard in her endeavour to show why this 
school of thought attacks artificial fertili- 
sers, and demands more humus. - She con- 
tends that plants do not grow simply by 
absorbing plant nutrients out of the soil 
solution via the hair-root system. This, she 
observes, is the theory of the chemist. She 
maintains that the current and correct view 
is that the healthy feeding of plants is 
dependent upon mycorrhizal infection of its 
roots. This parasitic attack by fungus re- 
presents Nature’s method of bridging the 
gap between plants and soil food. Where 
mycorrhizal development is inhibited the 
plant suffers from malnutrition, and disease 
and pest attacks become more and more 
prevalent, The primary chemical argument of 
this school of thought is that ‘‘ artificial fer- 
tilisers ’’ inhibit mycorrhizal development, 
particularly ‘‘ artificials *’ containing the 
sulphate ion. With certain soils bacteria 
can reduce the sulphate ion to hydrogen 
sulphide, the presence of which makes 
mycorrhizal growth impossible. It is fur- 
ther suggested that plant nutrition is in the 
wrong hands, viz., those of the soil chemist, 
whereas it would be more appropriate if it 
were relegated to the domain of the micro- 
biologist and plant pathologist. In fact, the 
inhibiting effect of the sulphate ion upon 


F 


THE CHEMICAL AGE 4! 


mycorrhizal development in the soil has not 
been proven.  Moreover,.the case against 
artificial fertilisers in general cannot be 
established simply by indicting the  sul- 
hate ion. What Lady Eve Balfour proves 
is that the addition of humus promotes 
healthy growth, because it is essential for 
proper development. 

Presumably, however, the British Sul- 
phate of Ammonia Federation is not con- 
cerned with polemic discussions, but is con- 
tent to be judged on actual yields of crops. 
Mr. Hudson, the Minister of Agriculture, 
has declared that the yields this year of 
cereals and root crops exceed anything 
hitherto attained, and more sulphate of 
ammonia has been used than ever. If the 
test is ‘‘ by their fruits ye shall know 
them,’’ then sulphate of ammonia, and in- 
deed other fertilisers, need no other ac- 
claim. The fact is that humus and fertili- 
sers generally are complementary. Chem- 
ists should devote themselves to the econo- 
mic production of synthetic humus, and 
this should be applied to soils according to 
requirements, along with an application of 
well-balanced fertifiser constituents: nitro- 
gen aS ammonia; potash; and soluble phos- 
phates. Their combined influence should 
be determined, and not less so their indivi- 


dual contributions towards increased 
fertility. 
Small wonder that these controversies 


have led important fertiliser manufacturers 
to seek technical advisers who can keep 
them posted on technical matters concern- 
ing the requirements of the agricultural and 
horticultural industries in respect of fertili- 
sers and other products manufactured, and 
similarly, keep them au fait with the tech- 
nical progress and development of fertilisers 
in this and other countries. 
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30 Chem. Tr. J., 1943, 112, 285. 
31 Fertiliser J., 29, 22, p. 471 et seq. 
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HE tield of fine chemicals and drugs 

has been dominated during 1943 by de- 
velopments in the production and clinical 
exploration of bacteriostatic substances. 
War-time urgency has given those materials 
a status which, almost certainly in the case 
of one of them, could probably not have been 
achieved in the pre-war years. These same 
war-time necessities have brought about a 
co-operation and a co-ordination of effort, 
not only between various manufacturers in 
this country, but Letween groups of manu- 
facturers in Britain, U.S.A., and Canada, 
each under the egis of the respective gov- 
ernment authority, which must be unique in 
the history of industrial chemistry. In par- 
ticular, the co-operative effort which has 
been applied to the varied aspects of peni- 
cillin production has succeeded in fusing the 
academic and industrial approaches, which 
all too often are difficulf to adjust. 

With regard to the problem of penicillin 
production the information which has been 
made available is, from the technical point 
of view, all too meagre: details about peni- 
cillin have been held back for security rea- 
The layman has been relatively better 
served, but because of the lack of under- 
standing of the limitations of lay apprecia- 
tion, the popularisation of this subject has 
come to verge almost upon misrepresenta- 
tion. Such is the lack of perspective which 
has been induced in the public mind that 
the drug, which has most specific applica- 
tions, nas become to be regarded as a cure- 
all. The combination of this circumstance 
with the making of a number of requests 
in Parliament for the release of quantities 
of the drug (which is in short supply) for 
individual civilian cases led to a statement 
in September by the Medica! Research 
Council, couched in no uncertain terms, to 
the effect that the difficulties of large-scale 
production of penicillin were such that sup- 
plies for some time to come would be allo- 
cated mainly to military needs. However, 
the statement added that the balance that 
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might be available for civilian requirements 
would be used at four unnamed centres for 
the treatment of systemic infections. At 
the time the statement was issued it was 
conteiuplated that four further unnamed 
centres would receive limited supplies for 
topical application. A committee on cli 
cal trials of penicillin would allocate the 
restricted supplies in such a way that thie 
maximum clinical knowledge would 
gained. 

It is generally understood that in this 
country large-scale production of penicil 
undertaken by the constituent 
members of the Therapeutic Research Cor- 
poration and by I.C.1, (Pharmaceuticals), 
Lid., with, perhaps, an additional firm also 
co-operating. It was announced in April 
that the unnamed manufacturers are repre- 
sented on a penicillin production commit- 
tee under the chairmanship of the Deputy 
Director of Medical Supplies (Ministry of 
Supply) on which, significantly, also sit the 
organic chemists, Professors I. M. Heilbron. 
H. Raistr:ck and Sir Robert Robinson. 

A committee on clinical trials of penicil- 
lin, already mentioned, was set up in March, 
under the ewegis of the Medical lesearch 
Council, and it is notable that on this com- 
mittee sit, among others, Professors A. 


Fleming and H. W. Florey. 
American Work on Penicillin 


The efforts of the U.S. manufacturers 
seem to be similarly co-ordinated; while 
Canadian manufacture is proceeding in asso 
ciation with the Banting Research Labora- 
tories of Toronto. It is generally under- 
stood that there is an interchange of infor- 
mation between the three national groups 
and that the production capacity of each 
group is almvust entirely directed 
serving military requirements. 

Both here and in America contributions 
to the medical press have become increas- 
ingly frequent, to the extent that the litera 
ture on the clinical aspects of penicillin is 
already becoming comprehensive. How- 
ever, no information has been published in 
this country on penicillin preduction since 
Florey’s classic paper in The Lancet in 
1941. Photographs of fermentation vessels 
and fermentation rooms appeared in the 
lay-press in the past autumn which indi- 
cated that, if the said photographs truly 
illustrated current practice (which seems ex- 
tremely likely from other published informa- 
tion) no advance has been made on the 
small flask-type of fermenting vessei origin 
ally inttoduced by Florey and his ¢o- 
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workers. It seems unlikely that the large 
amount of experience of industrial mould 
fermentations which has been accumulated 
in the past 15 years has not been drawn 
upon in this great co-operative enterprise. 
Indeed, Messrs. Chas. Pfizer Inc., who are 
well known as manufaeturers of citric acid 
bs a mould-fermentation method, are one of 
the U.S. group of twelve or so penicillin 
producers. It is not generally known at 
the date of these notes to what extent the 
two major producers of fermentation citric 
acid in this country have been consulted 
if, indeed, they have been consulted at all. 
In all the circumstances it may be reason- 
ably econeluded that there are definite bio- 
chemical obstacles in the way of translating 
penicillin production from fermentation in 
‘boitles”’ to the ‘* trays’’ or *‘ tanks ” 
characteristic of other industrial mould 
fermentations. 


The Handling of Moulds 


One of the main difficulties in handling 
mould fermentations is the great superficial 
area which is required relative to depth of 
culture liquor. The problem is particu- 
larly acute in penicillin production, where 
a superticia!l area of no less than 500 sq. em, 
per litre of culture fluid is required for 
optimum results. Clifton (Science, 1943) of 
Stanford University has recognised the ana- 
Sy in this respect between penicillin fer- 
mentation and the so-called * ‘ quick vinegar 
process,’’ and has obtained promising re- 
sults with glass tubes 4 ft. in length and 
2 in, in diameter packed with wood shaviigs. 
As might be imagined, the main difficulty 
was to sterilise the apparatus and to main- 
tain sterility, and this is of prime import- 
ance, as penicillin is easily attacked and des- 
troved by bacteria though this may seem 
paradoxical at first sight. Clifton used the 
usual modified Czapek-Dox medium, and ob- 
served the earlier development of penicillin 
when corn-steep liquor was used, This lat- 
ter observation parallels that by Florey who, 
however, used yeast extract. The effect of 
providing growth-substances is to increase 
the rate of mould growth, and thus penicillin 
appears earlier in the culture fluid, and 
reaches its maximum concentration earlier; 


bat the gross output of penicillin is not 
itself increased. 
Three interesting contributions to the 


literature ef penicillin have been made in 
Canada and U.S.A. in the past autumn. 
Lucas (Canadian Chemistry and PF rocess 
Industries, 1943, 27, 529) gives the best 
summary to date of knowledge on penicillin 
and other’ bacteriostatic substances of 
mould origin. ‘The same ground is covered 
in a list of references to the literature pub- 
lished in Ottawa by the National Research 
Council of Canada. From the laboratories 
of Messrs. Chas. Pfizer Inc., of Chicago 
(Chem. Eng. News, 19438, 21, i421) comes a 
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less important though interesting contribu- 
tion, describing some aspects of the tech- 
niques used by this firm in producing and 
testing penicillin. Both Lucas and Pfizer 
gloss over the technique of large-scale pro- 
duction. Florey, in his original paper in 
1941, revealed the labile nature of penicillin 
and showed that, as a consequence of this 
lability, the loss of active substance in the 
working up of the metabolite solution was 
very great. Florey did, in fact, recover 
only 30 per cent. of the penicillin in the 
metabolite liquor, and there is little doubt 
that energetic steps have been taken since 
to improve upon this yield. Bearing in 1nind 
the distribution co-efficient, no doubt better 
solvents or liguid/liquid extraction have 
been found than Florey’s amyl acetate; no 
doukt improvements have been made in the 
control and conditions of elutriation: and no 
doubt ways of increasing the speed of con- 
tacting and separating the phases have «c- 
curred to the chemical engineers concerned, 
which would improve upon the continuous 
counterflow column of Florey. 

It would seem from the publications of 
Lucas and of others that it is extremely 
likely that all processing subsequent to the 
fermentation operation is conducted at a 
low temperature and that one of the steps 
involves freeze-evaporation. It is conceiv- 
able that at the date of these notes the 
actual operations involved in working up 
the metabolite liquors on a large scale do 
not differ widely from those used by Abra- 
ham, Chain and Florey et al, in 1941; but, 
considering the technical resources available 
among the firms concerned here and in 
America, new techniques for carrving out 
the process operations will surely have been 
explored. 

Data contributed by Lucas, Pfizer and 
others in 1943 are summarised in the accom- 
panying table and compared with data given 
by Abraham, Chain and Florey in 1941, The 
comparison gives an interesting measure of 
the progress which has been made. 


1945 
L941 Lucas; Pfizer: 
Florey et al 
O. U. per ml. ot istabeles 


solution 1-2 about 25-50 





O.U. per mg. or ™* clinical ” 








_ pene illin salt 40-50 LOQ-400 
Recovery of pe nicillin from about probably 
metabolite solution 30°; 


o over 50"%5 


—— — —_—— ——— — — —<$<$—<—$—— 


From this table it will be seen that an 
increased yield of penicillin has been ob- 
tained in the fermentation section. Further, 
a very substantial improvement has been 
achieved in the recovery of penicillin from 
the metabolite liquor and, at the same time, 
the *‘ clinical ’’ penicillin is very much more 
pure than that obtained by Florey and co- 
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workers. The “ Oxford Unit’’ (O.U.) is 
an arbitrary unit, in terms of which the 
bacteriostatic power of penicillin is mea- 
sured and refers back to a sample of the 
purest penicillin available at the time at 
which the unit was first postulated. “Clini- 
cal’’ penicillin is considered to be about 20 
per cent, pure, and is free of fever-producing 
substances; the balance consists of pharma- 
cologically inert material. Increased purity 
can only be obtained by special methods, 
with considerable further losses and there- 
fore at considerablt® extra cost. 


The Cost of Penicillin 

The cost of producing pericillin has re- 
cently become available from American 
sources which give a figure of £100 per 
gram. The point has not been stated, but 
there can be very little doubt that this figure 
will have included the very heavy research 
charges to date. There are good reasons 
for believing that the order of the yield 
from the fermentation section is not likely 
to be substantially different from what has 
lately been obtained so-that yield from this 
section of the process is bound to be a limit- 
ing factor in cost reduction. Nevertheless, 
beariug in mind the achievements of large- 
scale mould fermentations for other pro- 
aucts, it is reasonable to hope that the cost 
given above could be ultimately cut to a 
quarter of the figute, ignoring the charging 
of research overheads. 

It was stated in September that the Cana- 
dian Government was providing funds for 
the establishments of two plants and the 
manufacture of the first 26,000 million units 
of penicillin which would employ 250 people. 
This quantity represents, approximately, 
the annual production capacity of the plants, 
and the output is to be taken up by the 
Canadian armed forces. One gram of e¢lini- 
cal penicillin may be taken roughly as 
200,000 Oxford Units so that the annual 
Canadian output is of the order of 130 kg., 
costing, on the basis of the American figures 
given above, £13 million or ‘less according 
to the reduction in cost which will be made 
by large-scale working. 

It may be expected that large-scale pro- 
duction is being undertaken in this country 
and in U.S. roughly on a pro rata basis with 
the population, and it is likely that such de 
duced figures are even exceeded. It is not 
kuown ‘to what extent Government funds 
have been made available in this country. 
In co-ordinating effort it is clear that, as a 
minimum contribution, the Government is 
giving such facilities as are required to 
make plant, labour and raw materials avail- 
able. Neither is it generally kuown to what 
extent new entrants in the field of manufac. 
ture would be given these facilities. 

From these figures it is clear that the 
investigation of the possibility of synthesis 
will be actively pursued. Before synthesis 
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can be attempted the constitution of peni- 
cillin must be established, and that this 
aspect is not being neglected is implicit in 
the membership of the penicillin production 
committee :aentioned above. 

The provision of the pure substance for 
characterisation of structure is a problem 
in itself. Lucas in the survey mentioned 
above describes one method by which 
‘ clinical ’’ penicillin is first reduced with 
aluminium turnings at pH 7.0, and subse- 
quently solvent-extracted as barium peni- 
cillin. A substantial purification is achieved 
but only with heavy sacrifice of yield, An- 
other method due to Cateh, Cook and 
Heilbron (letter to Nature, 1943, 150, ©55) 
elaborates the method of adsorption on alu 
mina which was used originally by Florey 
et al. Heilbrom and co-workers have de- 
veloped an adsorption base consisting oi 
silica gel on which strontium carbonate has 
been precipitated. This column-packing 
absorbs the penicillin components from ether 
or ethyl acetate solution in zones according 
to the relative strengths of the comporent 
acid substances. After elutriation thie 
strontium salt of penicillin gave 500-700 
O.U. per mg., which was the highest bac- 
teriostatic power obtained up to the time 
of publication of their letter. Preparations 
with this bacteriostatic activity would be 
able to inhibit the growth of Staphylococcus 
aureus at about a dilution of 1 in 30 miil- 
lion, while leucocytes are still able to sur- 
vive exposure to 1 per cent. solutions; but 
it was considered that the material was 
still far from being pure. After drying, the 
sample gave an analysis corresponding with 
C,,H,.,O,,N Sr. There is no evidence that 
these methods have been used beyond thie 
provision of small quantities of highly-pur'- 
fied penicillin for special purposes. Chrom- 
atographic adsorption technique has not yet 
developed to the point of being a_ unit 
operation in chemical] engineering, so that 
the method is still probably restricted to 
experimental work. 


Known Characteristits 


The most recent summary of the known 
characteristics of penicillin was given by 
Abraham, Chain and Holiday in 1942 (Bra. 
J. Exp. Path., 1942, 23, 103) and their find 
ings concerning the barium salt of penicillin, 
the sample of which was homogeneous by 
chromatographic analysis, were as follows 
strong dibasic acid, pk, = 2.3 and pk, 


— 3.5; formula, C,,H,,O,,N,Ba, but C,, 
and C,, formule not excluded; one car- 


bonyl group; one latent carboxy] group; 
two acetylatable groups; at least five C-CH 
groups; an unsubstituted @-§-unsaturated 
ketone group may possibly be present, There 
is no easily reducible double bond; no 


O-CH, group; no N-CH, group; the acidic 


groups are not conjugated with the chromo 
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phore responsible for adsorption. Peni- 
eillin is unstable in the presence of oxidis- 
ing agents and, to a less extent, in the pre- 
sence cf reducing agents; it is unstable to 
acids, alkalis, heat, primary alcohols and 
heavy metals. 

Abraham, Chain and Robinson have iso- 
lated the first stable crystalline derivative 
of penicillin by mild acid hydrolysis (letter 
to Nature, 1943, 151, 107). This derivative, 
penicillamine, appears to have the formula 
U,H,,O,N.HCl after losing one molecule of 
water on drying. It seems to possess some 
of the properties of an amino sugar and 
of ascorbic acid with enolisation, 

Duffin and Smith made an ether extract 
of a penicillin solution which had been main- 
tained at pH 2.0 until the’ optical rotation 
was constant, Eventually, penicillic acid was 
isolated and crystallised from butyl alcohol, 
and this had the remarkable optical rota- 
tion in aqueous solution (C=0.2) of + 600°C. 

Mayer, Hobby and Chaffee (Science, 1943) 
attribute the lability of penicillin in some 
measure to its carboxyl groups, which they 
esterified. These esters were all active 
when administered to infected mice, with 
the exception of the benzohydryl derivative 
which seemed to resist hydrolysis to its con- 
stituents. It seems that some measure of 
economy of penicillin might be obtained 
through the use of these esters, as they are 
better retained by the body than penicillin, 
which is very rapidly excreted. 


Possibility of Synthesis 


It appears that synthesis of pencillin is 
not likely to be achieved for some time. 
Indeed, a situation may be found to arise, 
similar to the position of certain complex 
alkaloids, where a structural formula may 
uitumately be advanced which fits: all the 
facts but lacks a final proof because actual 
synthesis is found to be unattainable. The 
classic work of Robinson et al, on morphine 
comes to mind in this respect. Should such 
a situation develop in the case of penicillin, 


it is to be presumed that subsequent 
work would follow’ the lines of find- 
ing chemical and pharmarcological 


analogues simpler in structure and capa- 
ble of synthesis. Such an exploration would 
in fact be desirable from other points of 
view, and particularly from the considera- 
tion that penicillin is far too rapidly ex- 
ereted in the urine to be an ideal bacterio- 
stat. What would be desired would be a 
bacteriostat with at least the same activity, 
specificity and lack of toxicity, together with 
an improved stability and capable of greater 
retention within the body. 

The ease with which penicillin is excreted 
makes it necessary to give massive doses in 
order to maintain the level of concentration 
in the blood, and well over half-a-million 
Oxford Units may have to be administered 
in a single case subject to severe- infection. 
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This is not a serious obstacle from a phar- 
macological point of view as one of the chief 
characteristics of penicillin is its remark- 
able freedom from toxic effects over the 
range of doses so far administered. The 
present disadvantages of such massive dos- 
ing are, firstly, the need for special means 
of administration in order to maintain the 
blood level; secondly, the relative scarcity 
of the drug; thirdly, its cost. The first 
disadvantage has been met by the use of 
the continuous intravenous drip method. 
The second and third disadvantages are less 
capable of being met; but, wherever pos- 
sible, the urine of the “patients is collected 
and some 50-60 per cent. of the penicillin 
administered may be recovered. 


Clinical Trials 


In the meantime, there is no lack of in- 
formation regarding the clinical trials which 
are taking place and an extensive literature 
is commencing to accumulate on this aspect 
of the subject. As these trials proceed the 
limitations of penicillin therapy become more 
clear-cut; but at the same time in its own 
by no means narrow field of application 
penicillin shows every sign of fulfilling the 
brightest hopes and within its own linita- 
tions justifies its description in the popular 
press as a ‘“‘ wonder drug.’’ It continues to 
be confirmed that penicillin is predomin- 
antly useful against gram-positive cocci, a 
field in which alternative bacteriostats are 
often less powerful; penicillin, moreover, 
has other advantages in specificity and in- 
tensity of action. Recent successful indica- 
tions for penicillin therapy have been the 
treatment of surface and sub-surface wounds 
among troops in N. Africa; in ophthalmo- 
logy and in the treatment of burns. A valu- 
able application is in gonorrhoea where the 
coccus is especially liable to develop sulphon- 
amide resistance. 

Evidence of synergism between penicillin 
and p-aminobenzoic acid has come to hand. 
Moreover, when it is remembered that p- ° 
aminobenzoiec acid is antagonistic towards 
the sulphonamides, it is a remarkable fact 
that it has now been found that sulphapyri- 
dine is more active synergistically towards 
penicillin than is p-aminobenzoic acid 
(Ungar, Nature; 1943, 152, 245). 

The assay of penicillin presents a peculiar 
problem. Nevertheless, two further methods 
have been suggested during the past year in 
addition to the established ‘* cup’’ method 
of the Oxford workers and the serial dilu- 
tion method of Florey.- One method eman- 
ating from the Wellcome Research Labora- 
tories depends upon the colorimetric esti- 
mation of the degree of haemolysis of a sus- 
pension of sheep blood-cells by a B-haemo- 
lytic streptococcus under standard condi- 
tions with varving quantities of irhibiting 
penicillin. The second method depends upon 
the degree of inhibition of the enzyme 
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urease by penicillin, and in this case the 
method seems to be not yet fully standard- 
ised. No reference has yet occurred in the 
literature to the perplexing problem of test- 
ing penicillin preparations for sterility, The 
remarkable character of penicillin’ has 
tended to obscure the fact that it is far from 
being the only antibiotic material obtainable 
from the lower organisms of the vegetable 
kingdom. Other substances referred to in 
the literature from time to time include 
gramicidin and tyricidin from = facillus 
brevis; actinomycin from Actinomyces «antt- 
bioticus; citrinin from Penicillium citrinum ; 
penicillic acid from Penicillium pubervium ; 
and Patulin from Penicillium paiuium. 
Helvolic acid is interesting as being secreted 
by another species of mould, Aspergillus 
fumigatus mut. helvola. Penicillium nota 
tum may secrete penicillin, penicillin mixed 
with other bacteriostats, or no _ pencillin 
but solely other bacteriostats, according to 
strain and conditions. Among these latter 
substances are notatin and penicillin B. 
which are possibly identical, and penaiin. 

serge] et al. (Nature, 1943, 152. p. a0 
claim to have established the chemical iden 
tity between claviformin (metabolite of 
Penicillium claviforme) and clavatin (Asper- 
gillus clavatus), and offer good grounds for 
their belief that claviformin (C,H,O,) is 
also identical with patulin. These authors 
are unable to agree with Raistrick’s struc 
tural formula for patulin; further informa- 
tion on this point has not been published 
at the date of these notes, but is expected 
to appear elsewhere very shortly. 


Notation : Gramicidin 


Notatin inhibits Staphylococcus aureus im 
the remarkable dilution of 1 in 1000 million; 
but it is only active in the presence of glu- 
cose and oxyger and in the absence of cata- 
lase. It appears to be a flavoprotein and an 
enzyme of the glucose aerodei:ydrogenase 
type. Notatin occurs in the culture iiquor 
at a concentration of 3-4 grams per 100 
litres and a method of preparation is pro- 
tected in this country under letters patent 
(B.P. 552,619). Gramicidin appears to be 
limited in use although it is highly bacteri- 
cidal towards gram-positive organisms; this 
is because of a toxic action arising from its 
powerful haemolytic action on red blood 
corpuscles. It has been shown to be a poly 
peptide and the 24 constituent amino-acids 
have been identified (Gordon et ul., Bio- 
chem, J., 1943, 37, 86). 

Helvolic acid is predominently bacterio- 
static, although its potency is probably too 
low for clinical use. It acts almost exclu 
sively against gram-positive organisms aud 
is not inhibited by p-aminobenzoic acid. 
Administration in sub-optimal concentra- 
tions develops resistance in the infecting 
organism which, however, is still susceptible 
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tc penicifin. It appears to have the formula 


( aghast? 
Patulin, like penicillin, has been  con- 
siderably publicised in the lay press. A 


metabolic product of P. patulum, Bainier, it 
has been prepared by Raistrick and his co. 
workers from Raulin-Thom medium in the 
substantial yield of 1 gram of crystalline 
product per litre and has been made avail. 
able for clinical trial by one of the penicil- 
lin manufacturers under the brand iiame 
‘* Tercinin.’’ It is a considerable bacterio 
stat though not so active against gram-posi- 
tive organisms; on the other hand, it has 
the advantage of being almost equally as 
active against gram-negative as gram-posi- 
tive organisms, “and showed no _ selective 
action between them. Serum and pus do 
not interfere; but there is an upper limit of 
dosage due to toxic action and to interier- 
ence with phagocytosis. MRaistrick suggests 
its structure is anhydro-3-hydroxy-methy]- 
ene-tetra-hydro--pyrone-2-carboxylic acid. 
Patulin has been tested 

rT against the common cold 


Cc and is claimed to be 

, a. effective in abbreviatiung 
H.C C=C the conditions due to the 
{. | secoldary infection. 
HC Cc— There is, however, con- 
XK A ‘ flicting evidence; but 

0 results have been suffi- 


ciently promising for the Medical Research 
Council to undertake more extended trials. 
There is, moreover, some doubt as _ to 
whether the action of patulin in the treat- 
ment of the common cold is entirely bacte 
riostatic, as the possibility of pharmaco- 
logical action is not ruled out 


Sulphonamides 


Parallel with the work on the bacterio- 
static substances of natural origin has pro- 
ceeded the continued development of the 
sulphonamide group. Clinical experience 
continues to accumulate concerning the six 
main drugs of this group—sulphanilamide, 
sulphacetamide, sulphadiazine, sulphaguani- 
dine, sulphapyridine and _ sulphathiazole- 
and increasing importance is attached to 
knowledge of the amount of drug, both free 
and acetylated, circulating in the blood 
stream and excreted in the urine. This 
knowledge is especially essential in cases of 
severe infection when it is desirable to reach 
rapidly, and then to maintain, an optimum 
coneentration of the drug in the blood. Fac- 
tors which may operate against this being 
reached by empirically calculated doses thus 
leading to inadequate blood levels are: 
variability of adsorption in different indivi- 
duals; the rendering therapeutically inert 
of uncertain amounts of ihe drug by acety- 
lation, which is the route by which detoxica 
tion proceeds; vomiting by the patient; 
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hesitancy on the part of the physician in 


‘prescribing heavy dosages for fear of the 


possibility of early toxic reactions appear- 
ing, due to personal idiosyncrasy. More- 
over, it is desirable to know at an early 
stage in the treatment whether lack of res- 
ponse is due to inadequate blood concen- 
tration of the free drug, or to the infection 
being due to a strain which, on account of 
injudicious treatment with  sub-optinal 
doses in the past, has acquired sulphon- 
amide-resistance. In the latter case resort 
to an alternative bacteriostat would be 
urgent. 

In War Memorandum No. 10, the Medica! 
esearch Council have published a useful 
summary of ‘‘ The Medical Use of Sulphon- 
amides ’’ (1943), and Appendix 1 details 
convenient laboratory procedures for esti- 
mating the concentration of sulphonamides 
in body fluids by colorimetric methods. In 
Bratten and Marshals’ method the sulphon- 
amide is diazotised and coupled with N-(1- 
naphthyl)-ethylene-diamine which gives a 
red colour; in a less advantageous method 
the yellow colour obtained by condensing 
the free-N*-amino group with p-diamethy]- 
amino-benzaldehyde to form a Schiff’s base 
is measured. Fuller has adapted the last 
method as a spot-test on filter paper for 
approximate assay where rapid resuits are 
wanted in clinical use. 

There has been considerable development 
during the past twelve months in the use 
of sulphonamide powders with or. without 
diluent, and sometimes with inert “ anti- 
caking ©’ agents for the dusting of wounds. 
A case of clinical tetanus, possibly caused 
by an infected container of a sulpha-drug 
prepared for insufflation, has brought to the 
fore the problem of sterilising such powders. 
Suitable methods are described in the second 
appendix to the above-mentioned memoran- 
dum, while an official method for ‘* Sulph- 
anilamidum ’’ is described in the uewly 
issued (1943) 6th Addendum to the 19382 
Pharmacopeela. 

There have been one or two interesting 
iutroductions in this country during the past 
vear chiefly of sulpha-drugs developed in 
America and now manufactured here. Suc- 
cinyl-sulphathiazole (2-(p-succinyl-amino- 
benzene sulphonamido)-thiazole) is distin- 
guished by its extremely poor absorption. 


S—CH 
————— | | 

HOOC. CH,.CH..CONH SO-NH.C CH 
aeNe ter , \y/ 


Succinylsulphathiazole 


The blood concentration, therefore, remains 
extremely low and the main effect of the 
drug is in diminishing the number of coll- 
form organisms in the bowel. Its use is 
indicated in surgery of the intestinal tract 
and for the control] of bacillary dysentery, 
in which field sulphaguanidine was previ- 
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ously the main chemotherapeutic agent: 
The application of  sulphonamides’* to 
wounds is always attended by some risk, be- 
cause of lack of control of absorption and 
the consequent chances in favour of toxic 
concentrations being reached in the blood 
stream. Because of its low rate of absorp- 
tion, succinylsulphathiazole is largely free 
from this risk, and from this point of view 
the drug has been explored in the Middle 
East with satisfactory results, 

One of the more difficult aspects of sul- 
phonamide chemotherapy is the tendency 
for the N*-acetyl derivative to crystallise 
out in the urinary passages. This can be 
mitigated by the ingestion of sufficient fluid 
to maintain a daily output of not less than 
-13 litres of urine and, also, by additionally 
maintaining an alkaline reaction in the 
urine. A new means of obviating this par- 
ticular difficulty lies in the two newly intro- 
duced  sulphonamides—sulpha  dimethy!1- 
pyrimidine (2- (p-aminobenzenesulphon- 
amido)-4: 6-dimethylpyrimidine) and __ its 


corresponding monomethyl! derivative. The 
N—C——CHs; 
il 
HNC _DSOzNH.C cH 
N==C—CH, 


Sulphadimethylpyrimidine 
characteristic of these drugs is that they 
are rapidly absorbed but not readily ex- 
ereted and the blood concentration is, 
therefore, maintained with moderate dosage. 
Further, the drugs and their N*-acetyl de- 
rivatives are more soluble than _ sulpha- 
diazine and _ acetylsulphadiazine, respec- 
ively, especially if the urine is kept alka- 
line. With the precautions usually taken 
with sulpha-drugs, and especially as regards 
fluid intake, crystal deposition in the kidney 
tubules and urinary passages may be 
avoided. 

Sulphonamido-urea has recently been in- 
troduced in this country and is claimed to 
be especially effective in infections by 
organisms which have acquired  sulphon- 
amide-resistance. It is claimed that this 
drug antagonises sulphonamide inhibitors, 
that bacteriostasis is increased and toxic 
effects reduced, 

The acquisition of sulphonamide-resistance 
by infecting organisms is to be avoided’ at 
all costs, and it is possible that what may 
yet prove to be irreparable damage to this 
branch of therapy may have been done be- 
fore this point was sufficiently realised. It 
is important that this should not be allowed 
to happen in the case of penicillin and other 
new bacteriostatic agents. The phenome- 
non of ‘‘training’’ micro-organisms to 
tolerate what would otherwise be toxic con- 
centrations of a given substance is well 
known in industrial microbiology, The 
toleration is usually achieved by passing 
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sriccessive sub-cultures through medium con- 
taining increasing concentrations of ihe 
‘oxic material, and it appears that some- 
thing of this nature occurs in the body 
fluids and tissues where sub-optimal doses 
of sulpha-drugs are administered. Hence the 
necessity arises from this, as well as other 
causes, to obtain the optimal concentration 
of the sulphonamide in the blood stream by 
massive doses, short of toxic reactions, at 
the start of the treatment. Where sulphon- 
amide-resistance has developed, recourse 
must be had to other bacteriostats such as 
penicillin and, indeed, resistance to one is 
an indication for the use of the other. Not- 
able successes have been obtained thus as 
has been mentioned in gonorrhoea, which 
has a marked capacity for becoming sulphon- 
amide-resistant, 

Wilson-Baker, Grice and Jansen (J.C.S.., 
1943) heve described the synthesis of a -acyl- 
tetronic acid from anilinocrotonic acid and 
chloracety! chloride. The importance ef this 

acid is its relationship 

\ to certain mould . meta- 

H2C CO bolic __ products. The 

methyl group is very re- 

HO.C—=C. COCHs active and can be con- 

densed with amino groups 

to form unsaturated compounds which, in 

their turn, can be reduced to @-acyltetronic 
acids. 

In the last war, C. H. Browning and his 
collaborators introduced acridine deriva- 
tives for antiseptic wound dressing The 
particular preparation used was acrifiavine, 
which was available commercially as a mix- 
ture of 2: 8-diminoacridinium methyl chilor- 
ide and 2: 8- diaminoacridine hydrochloride. 
Among other disadvantages this preparation 
was irritant to the tissues and, after the 
war, it passed out of favour. During the 
past decade a systematic chemotherapeutic 
survey of the aminoacridines has been 
undertaken by W. H. Linnell and his col- 
laborators which, with the advent of a 
second world war, has led to a new explora- 
tion of the clinical advantages of this class 
of compound. As a result, members of the 
class have recently become available under 
brand names. Attention has been particu- 
larly directed to the potentialities of diflavine 
(2: 7-diaminoacridine monohydrochloride), 
proflavine (2: 8-diaminoacridine sulphate) 
and, to a less extent, to 5: aminoacridine. 
Although the original acriflavine prepara- 
tion has a high irritant effect on wounds, 
Russel and Falconer found that 2: 8-di- 
aminoacridine, one of the constituents of 
the original commercial preparation, had 
little or no toxic action provided that it was 
applied in solution sufficiently concentrated 
to be powerfully bactericidal. A natural 
extension of this observation, coupled with 
knowledge gained in topical application of 
sulphonamide powder, has been to apply the 
solid powdered preparations and this has 
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been- done with wounds contracted in the 
Middle East. 2: 7-diaminoacridine,’ being s 
weaker bactericide, has been found less 
satisfactory for this purpose than the 2: &. 
compound, although the latter is somewhat 
more toxic. Furthermore, the 2 :7-com- 
pound stains the skin. The aminoacridines 
are effective against streptococci, ‘staphylo- 
cocei and some clostridia in vivo; but % 
aminoacridine, which is limited in use be- 
cause of its toxicity towards leucocytes, is 
of especial value against B. proteus infec. 
tions. Diflavine, also, has a marked spec. 
ficity against the pus organism, Ps. pyocy- 
anea. Nevertheless, the main disadvantages 
of the aminoacridines is that they all pro- 
duce some degree of necrosis of the cells of 
the walls of the wound. This effect has been 
studied extensively durivg recent months 
from the standpoint that the salts buffer at 
a low pH and this acidity is thought to b« 
the cause of necrosis. Albert and Gled 
hill, as well as other workers, have given 
considerable attention to the preparation of 
salts of aminoacridines other than these offi. 
cial in the Pharmacopeeia, the objective being 
to find salts which, in 0.1 per cent, solution. 
have a pH of about 6.0, which is the ap- 
proximate pH of body fluids. One British 
manufacturer has been offering a buffered 
isotonic solution of proflavine since the early 
days of the present war, and claims that it 
is the only safe antiseptic for application in 
surgery of the brain. For this particular 
use profilavine has advantages to whic: 
Browning drew attention and which have 
been appreciated for some time. However. 
there appear tO be grounds for the belief 
that the acidity of the salts of the amino. 
acridines is not.an entirely satisfactory ex- 
planation of cell necrosis and that irritation 
of the wounded tissues is, in part at least. 
an intrinsic characteristic of the acridine 
nucleus. 

McIntosh and Selbie have recommended 
a powder mixture of one part proflavine 
with 100 to 200 parts sulphathiazole as a 
phophylactic in the first-aid treatment of war 
wounds. 


Ureas 


Among the symmetrical ureas and related 
compounds the three active trypanocides de- 
veloped by Ewins—stilbamidine. (4: 4'-di- 
amidinostilbene), propamidine (4: 4!-di- 
amidino phenyoxypropane) and pentamidine 
(4: 4'-diamidinophenoxypentane)—are now 
found to have bacteriostatic properties, and 
propamidine has been recommended as a 
first-aid preparation in the treatment of 
burns. These three diamidines, which have 
been in use for sometime to control] kala- 
azar in India and the Sudan, have been 
found to have a bacteriostatic power against 
Staphylococcus aureus in vitro of the same 
order as that of sulphathiazole. One of the 
difficulties of administration of stilbamidine 
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in cases of kala-azar is that the prepara- 
tion develops an increasing toxicity on. ex- 
posure to light. 
(Nature, 1943, 151, 108) believe this toxicity 
to be almost certainly due to 4: 4’-diamidino 
phenyl benzyl carbinol which they believe 
to be formed from the di-§-hydroxyethane- 
sulphonate salt of stilbamidine under the 
influence of light resulting in a change asso- 
ciated with the unsaturated stilbene link- 
ages. 

Since Ehrlich’s time there has proceeded 
an unceasing search for the fundamental 
mechanisms by which drugs act. Chemo- 
therapy, the particular branch of study in 
which chemicals that are benign to the 
host and yet inhibit the development of the 
invading parasite, are introduced into the 
host’s body-fluids, has already yielded rich 
results. Particularly is this the case with 
the approach from the standpoint of the 
study of drug antagonists. The discovery 
by Woods that p-aminobenzoic acid was the 
principal antagonist responsible for anti- 
sulphonamide activity both in vitro and in 
vivo has been farther developed from the 
knowledge that enzymes can generally be 
inhibited by substances which are structur- 
ally related to their respective substrates. 
It is believed that sulphanilamide is able to 
pre-occupy the enzyme system which is con- 
cerned with the metabolism of p-aminoben- 
zoic acid, a substance essential to the growth 
of certain pathogenic micro-organisms. 
Sulphanilamide and p-aminobenzoic acid are 
clearly structurally related. The concen- 
tration of the antagonist in the tissues of 
the host is as important as the concentra- 
tion of the drug and, in some cases, approxi- 
mate quantitative relations have been 
found betwéen the two. The _ relation 
between drug and antagonist is so specific 
that it has led to a planned search for sub- 
stances which will interfere with the func- 
tioning of known essential metabolites and, 
in April, 1943, McIlwain and Hawking were 
able to announce a successful outcome of the 
first planned investigation along these lines. 
Knowing that. the “vitamin-like substance, 
pantothenic acid, was essential to certain 
classes of micro-organisms, which obtain it 
from the tissues of their hosts, these Workers 
and their collaborators obtained a series of 
structurally related substances and among 

CH 


CH, —C-CHOH-CO-NH-CH,-CH,-COOH 


CHOH 7 
Pantothenic acid. 
CH. 


CH, —C-CHOH-CO-NH-CH,-CH,-SO,H 
CHOH / 
Pantoyltaurine. 
them found that pantoyltaurine antagonised 
pantothenic acid in vitro. Rats were then 


Barber,- Slack and Wien: 
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inoculated with very heavy dosages of a 
particularly virulent ‘strain of Streptococcus 
haemolylicus and it was found that, so leng 
as the ratio of pantoyltaurine to pantothenic 
acid in the blood was maintained at a suit- 
able level, these animals were completely 
protected from 10,000 times the lethal ino- 
culation of the particular invading organ- 
ism. This remarkable achievement indi- 
cates one of the lines which will now be in- 
creasingly followed in exploring for new 
chemotherapeutic materials. 

Medawar, Robinson and _ é Robinson 
(Nature, 1943, 151, 195) have examined the 
steam distillate from malt extract which, 
with other substances of natural origin, is 
known to contain a substance which, while 
inhibiting the growth of fibroblasts and 
other mesenchyme cells, permits the free 
growth of epithelial tissues. They identified 
almost certainly the active substance with 
5-Ae@ &-hexenolactone. This substance was 
obtained in small yield by condensing acetal- 
dol with malonic acid in pyridine, and was 
found to ,exercise the same _ differential 
growth inhibition as the substance isolated 
from the malt extract. The authors believe 
that-the action of §-hexenolactone is to in- 
hibit a growth factor more specifically re- 
quired by fibroblasts than by epithelial cells 
and this growth factor is provisionally 
thought to be pantothenic acid. If this 
should prove to be the case the use of §- 
hexenolactone is indicated as a bacteriostat 
against haemolytic streptococci for which 
pantothenic acid is an essential metabolite. 


The ‘** Receptor ”’ 


Implicit in the consideration of the mode 
of action of sulphonamides is the conception 
of a receptor within the cell of the micro- 
organism for which the drug and its anta- 
gonist compete. The nature of combination 
with the receptor is unknown; but it has 
been indicated that it is believed to be of 
the same nature as that of an enzyme-sub- 
strate complex. Drug and antagonist, in 
the case of sulphanilamide and _ p-amino- 
benzoic acid, have like chemical structure 
and like pharmacological action may, more- 
over, be attained in general from substances 
of like chemical structure; but substances 
which are not similar in chemical structure 
may yet have similar pharmacological ac- 
tion. The antimalarials quinine, pama- 
quine and mepacrine may be cited as exam- 
ples of the latter. These antimalarials are 
believed to act through interference with 
the respiratory mechanism of the malarial 
organism, the rate of oxygen consumption 
for which is high and critical. It is be- 
lieved that the similar effect of these anti- 
malarials is exerted through a similar 
basicity rather than _ through _ struc- 
tural resemblance, the existence of 
twe pk _ constants within a_ certain 
range being a limiting feature. Christopher 
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is of the opinion that through this common 
basic make-up these drugs interfere with a 
hydrogenase-cytochrome-oxidase system in 
the infecting plasmodium. Christopher’s 
paper on this subject was one of a dozen 
read at an important general discussion on 
‘* Modes of Drug Action ’’ organised by the 
Faraday Society in September, the records 
of which will well repay study. 

An interesting contribution towards know- 
ledge of the mode of action of antiseptics 
has been made by Evans and Fishburn. 
They suggest that water-soluble bactericides 
are first adsorbed on the plasma membrane 
surface of the micro-organism, and this ad- 
sorption is then followed by chemical reac- 
tion between the adsorbed bactericide and 
membrane protein. Coagulation of the lat- 
ter ensues up to the point at which the life- 
process is uliable to continue. In support 
of the theory of initial adsorption they found 
that, when activated carbon (representing 
the organism) was shaken with phenolic dis- 
infectants, which were in concentrations less 
than 1 per cent., the weights of bactericide 
adsorbed per gram of carbon were approxi- 
mately of the same order as the bactericidal 
powers measured by the Rideal-Walker co 
efiicient. 

Antimalarials 
Following the original restrictions placed 


on the handling of cinchona alkaloids in 
August, 1942, still more drastic restrictions 
were introduced in January. 1943. in the 


shape of S. R. & O. 1943, No. 2668, impos- 
ing control over the prescribing, dispensing 
and supplying of antimalarial preparations. 
whether of natural or synthetic origin. 
Since the loss of our eastern possessions to 
the Japanese the manufacture of the syn- 
thetic antimalarial substances mepacrine and 
pamaquine has been actively prosecuted 11 
this country. Price reductions made during 
the past vear reflect, no doubt, that difficul- 
ties in adapting some of the steps to large- 
scale operation have been, in part at least, 
overcome. The synthesis of these druugs, 
which are of the utmost importance to the 
cause of the United Nations in their mii- 
tary undertakings in the Far East and ¢lse- 
where, is also being actively pursued in 
America. Just as the publication of tech- 
nical matter regarding penicillin has bee) 
more free in Canada and U.S., sq with the 
antimalarials. An interesting description, 
with illustrative material, of manufacture of 
these antimalarials in the U.S. has been 
given by A. E. Sherndal (Chem, Eng, News. 
July, 1943). A. W. Mortimer in a survey 
of the work of the Directorate of Medical 
Supplies, Ministry of Supply, given to the 
Pharmaceutical Society in December, stated 
that there was no shortage of these syn- 
thetic antimalarials to the Services and that 
the joint output of Britain and the U.S. 
dose for dose, more than double the 
peak annual output of quinine in Java 


Was. 
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Analgesics 

The search for new analgesics continues. 
Picard, Seymour and Dyer have devised a 
simplified method for preparing tetrahydro- 
indazolones (or cyclo-tetramethylene pyra 
zolones), which substances have been 
claimed by other workers to have strong 
altipyretic activities. Their method is to 
allow a salt of phenylhydrazine to condense 
in alkaline solution with ethyl cyclo-hexa-. 
none-2-carboxylate to yield tetrahydroinda- 
zalone. This substance could then be alkyl- 
ated or acylated in boiling alcoholic potash 


poems 
DC <_»> 
0 


solution. 


1-phenyl-2-benzoyl. 
tetrahydroinda- 


zelone 


As an example, they found that 





|-pheny!-2-benzoyl-tetrahydroindazolone is 
non-convulsive, only slightly soporific, and 
CH; CH; 
? 
N 
N 
N(CH3)2 
Amidopyrine 
much less toxic to rats or mice than the 


corresponding 2-methy] 
well-known amidopyrine. 

Their findings regarding the analgesic acti. 
vities of these indazolones have yet to be 
published at the date of these notes. 

The analgesic par excellence remains mor. 
phia; but in view of its well-known Il»rita- 
tions it is not surprising that attempts con 
tinue to be made to discover substitutes 
which are comparable with it in analgesic 
activity, and yet without its acknowledged 


compound or the 


less desirable characteristics. Small and 
his ‘co-workers have been working upon 
this problem in America for some years, 


their approach being to determine the phar- 
macodynamic nucleus and _ groupings of 
morphia and then to so modify them that 
the undesirable morphine properties are 
eliminated. 

This approach has only attained a very 
limited measure of clinical suecess to date 
Dodd and co-workers, in this country, have 
worked from another angle which is the 
development of a relatively easily synthe- 
sised compound bearing the same relation- 
ship to morphine as the synthetic oestrogens 
do to the naturally occurring sex-hormones 
The analogy is supportable in theory by the 
additional fact that the phenanthrene nu- 
eleus is common both to morphine and the 
naturally occurring sex-hormones. Dodd and 
co-workers (Nature, 1943) state that some 
progress has been made in the diphenyl 
ethvlamine series, the most active com- 
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pound yet found being B-hydroxy- « B-di- 
phenylethylamine when administered per os 
in 30 to 400 mg. quantities at four hourly 
jiitervals, 

we go 


: C 
NH, OH aw 
H.C CH 





aN 


6-hydroxy- « 3-diphenyl- 
ethylamine 


ae 
| 
CH; 
Pethidine 

Another substance which has been pro- 
posed as a substitute for morphine is 
‘* pethidine ’’ (also known abroad as 
‘ demerol ’ or ‘* dolantin’’) which is the 
ethyl ester of 1l-methyl-4-phenylpiperidine- 
4-carboxylic acid, discovered in 1939 by 
Eisleb and Schaumann in a search for a 
synthetic substitute for atropine. Among 
its other properties pethidine is to a cer- 
tain extent a spasmolytic and in this respect 
bears a resemblance to atropine. The anal- 
vesic effect of pethidine is mainly directed 
against pain involving the smooth muscle, 
and it appears to be much less effective 
against pain of skeletal or neural origin. It 
has shght advantage over morphine in the 
alleviation of post-operative pain, in that it 
does not cause constipation as does mor 
phine. However, in an important respect 
pethidine fails signally, in tha 
tion and addiction may develop, and, al- 
though these characteristics may not be so 
pronounced, no analgesic is likely to sub- 
stitute morphine, except in very exceptional 
circumstances, unless it is almost entirely, 
if not completely, devoid of the characteris- 
tics named. Thus, with increasing experi- 
ence of the use of pethidine the initial high 
optimism has not proved justified and, as 
one writer has said, there is now a ‘‘ moadi- 
fied enthusiasm.”’ 

Adams in America, and Todd in Britain, 
together with their co-workers, continue 
their study of the resins of Indian hemp, 
Cannabis indica. The resin is predomin- 
antly hypnotic but with substantial analgesic 
properties. It contains, among other con- 
stituents, cannabinol and cannabidiol, which 
are not active themselves but which may, by 
catalytic reduction, be converted to highly 
active principles. The active principle of 
[Indian hemp has not yet been characterised ; 
but it is now thought to be a member of the 
Same series as the synthetic tetrahydro- 
cannabinols. 


Ethisterone ’’ is the synonym now ap- 
proved by the General Medical Council for 
the ketostero!l, ethinyltestosterone, the ana- 
logue of the corpus luteum hormone, proges- 
terone, and which produces progestational 


both tolera- ; 
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effects in the human female on oral adminis- 
tration. Methyl testosterone, the synthetic 
male hormone which produces the same 
effect by oral administration as does the 


CH; OH CH; OH 
C 
CH 


Mi 
0 





Testosterone 


Ethisterone 


naturally occurring androgen, testosterone 
propionate, by injection, is now available 
in a suitable form for dissolving beneath the 
tongue, at which site the highly elaborate 
capillary network facilitates rapid absorp- 
tion, 

A new androgenic preparation has been 


made available in recent months’ which 
contains chorionic gonadotrophin from 


human pregnancy urine and the follicle-sti- 
mulating principle of the anterior lobe of the 
pituitary gland. The pharmacological ef- 
fects of each of these components are sim1- 
lar; but, in combination, a synergistic effect 
is found in laboratory animals by which a 
powerful gonad-stimulating effect was ob- 
tained. 

Stilboestrol (trans-4 : 4*-dihydroxy- « -8- 
diethylstilbene), the synthetic oestrogen, has 
the distinction of being the first sex hormone 
to be included in the Pharmacopeia (6th 
Addendum, *1943) itself as apart from the 
Codex. In December, Dodds was able to 
announce very promising and hopeful results 
in the control of cancer of the prostate 
gland both here and in America by the use 
of stilboestrol. 

Faulkner has explored the _ bactericidal 
action of the oestrogens and has found stil- 
boestrol to be bactericidal to gram-positive 
eocci, C. diphtheria and N. catarrhalis, 
while it is bacteriostatic in lesser concen- 


trations. The lethal concentrations lie be- 
oo 
ee 
C2Hs 
Stilboestrol 


tween | in 3000 and 1 in 500,000 and the 
bactericidal activity is reduced by the pre- 
sence of serum. Hexoestrol was also found 
to be bactericidal; but oestrone, oestradiol 
and diethoxytriphenylbromoethylene were 
not. ‘Tubercle bacilli were killed in vitro 
by stilboestrol at a dilution of 1 in 500. In 
connection with this latter micro-organism 
no bacteriostat has been available until the 
last month or two when a new preparation, 
p-p'-diaminodiphenvl-sulphone-N : N?*-didex- 
trose sulphonate has been introduced into 
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this country from America under a proprie- 
tary vame. It is claimed that this substance 
inhibits the development of the tubercle 
bacillus. 

Vitamins 

rhe vitamin K analogues, menaphthonum 
(2-methyl-1: 4-naphthaquinone) and aceto- 
menaphthonum are now official in the Phar- 
macopeia, as also are riboflavin (6: 7-di- 
methyl-9- (d-l'-ribity])-iso-alloxazine) and 
nieotinamide (pyridine-3-carboxylic acid 
amide). These substances were introduced 
into the 6th Addendum to the 1932 Pharma- 
copeia during the past year. 

The Steenbock patents relating to the 
manufacture of vitamin D with the use of 
ultra-violet light have been ruled to be in- 
valid by a U.S. court. The origin of the 
ultra-violet radiation was held to be immate- 
rial, and ultra-violet radiation to be a 
‘ process of nature.’’ Stocks of chocolate 
containing vitamins A. B,, C and D are 
being accumulated under Government aus- 
pices for the relief of the civil populations 
of countries as they become freed from 
enemy occupation. Chocolate is considered 
to be the best medium for administration 
of these accessory factors, as the cocoa 
butter acts protectively against loss of 
potency. 

The past vear has seen the maturation of 
a considerable amount of work undertaken, 
both in this country and in the U.S.A., in 
connection with large-scale production of 
yeast, which is distinguished by its high pro- 
tein and vitamin B contents. The yeast 
used is a ‘‘ wild’’ variety, Torulopsis utilis 
var, grandis, which is related to that used 
in Germany for the production of fodder in 
the last war; diploidy has now been induced 
in the strain by treatment with camphor to 
give “ giant ’ cells which facilitates indus- 
trial manipulations. The main objective 
here is the production of a protein and B- 
vitamin rich food for the liberated coun- 
tries; but British interests are also directed 
to a suitable utilisation of the excessive pro- 
duction of sugar-containing materials in the 
West Indies brought about by reduced ex- 
ports due to war-time exigencies. 

Among the vitamins and similar sub- 
stances which have been shipped from U.S.A. 
to Allied destinations during the first 
18 months of Lease-Lend are to be noted the 
following: cafotene in oil solution, 5274 
kilos; riboflavin. 1000 grams; ascorbic acid, 
16,976 lb.; thiamin hydrochloride, 3965 
kilos. Among the intermediates required for 
synthesis were: cyanacetamide, 4000 kg. ; 
diacetone gulosonic acid, 6475 kg.; and 
sorbose. 70,320 1b. This list is an indica- 
tion of important relative deficiencies in 
British manufacture over the period named. 

Following the noting of references in the 
old medical literature to the breaking open 
of old wounds and old fractures in persons 
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suffering from scurvy, the use of vitamin © 
as an agent for promoting the healing . 
wounds has been investigated. Boerne 
(Lancet, December, 1942) has summarised 
the function of vitamin C in tissue repair. 
and it is considered that calcium ascorbate 
may become of importance in this connec. 
tion. 

Another approach to the problem of pro. 
moting the healing of wounds is that of 
Loofburow who has shown that cells, when 
damaged by ultra-violet light, secrete 
growth-promoting factors, the potency of 
which may be measured by the proliferation 
of veast cells in Reader’s Solution. The 
factors resemble ‘‘ bios,’’ are thermostable 
and give an absorption spectrum in the re 
gion characteristic of purines and pyrimi- 
dines. Exploration of the process with 
radioactive phosphorus suggests that these 
diffusible substances occur normally within 
the cell, but are released by a change in 
permeability of the plasma. membrane in- 
duced by the radiation. The active sub 
stances could not be identified, but a miz 
iure of certain known constituents of living 
cells was found to promote a similar proli- 
feration of yeast cells. Purines and pyri- 
midines had no effect by themselves; but 
adenine triphosphate with a vitamin supple- 
ment equalled in potency the preparation 
obtained by damaging the cells with ultra 
violet light. What appears to be synergistic 
effect is to be noted. 

English letters patent have been granted 
to the Institution Divi Thomae Foundation 
of Cincinnatis relating to the preparation of 
substances from yeast which promote prolli- 
feration of animal and vegetable cells. 
Yeast cells are siowly killed by ultra-violet 
light during the period of one hour, and 
death is judged by the usual methylene blue 
test. 

Experimental diabetes can now be induced 
in rats. Shaw-Dunn has found that injec 
tion of alloxan causes lesions and eventual 
necrosis of the Islets and Langerhans in the 
pancreas. The physiological significance of 
the process is not clear; but the relation- 
ship between alloxan, uric acid and ribo- 
flavin is to be noted. 

Astwood has investigated the antithyroid 
activity of a large number of chemical com- 
pounds. He found them to fail into two 
groups—thiourea derivatives and aniline de- 
rivatives. In the first of these groups, and 
in decreasing order of activity, were thio-. 
urea itself, 2-thiouracil, 2-thiobarbituric 
acid, sym-diethyl-thiourea ard 5-henzal-2- 
thiohydantoin; the second group included 
sulphonamides, o-, m-, and p-amino-benzoic 
“cids p-aminophenylacetic acid and p-amino- 
acetanilide. The objective in the use of 
these compounds is to reduce thyroxine syn- 
thesis to the normal! level in thyrotoxicosis. 
and the above-mentioned compounds are 
thought to interfere with an enzyme system 
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at some point in the complex chain of events 
within the body that leads to the synthesis 
ef the hormone thyroxine. 2-thiouracil has 
been found particularly useful in clinical 
tests in this country and in America. It is 
now available in this country for use in 
certain and controlled conditions. 
d-Desoxyephedrine, the ‘‘ pervitin ’’ with 
which members of the Wehrmacht are stimu- 


CH,.CH(CH3).NH(CH;) 


lated to greater effort, is now recommended 
iit America in the form of desoxy-ephedro- 
uium-sulphathiazole to relieve, and shorten 
the duration of the common cold; while race- 
mic dioxyephedrine jointly with dipheny]l- 
piperidino-propane hydrochloride and p-oxy- 
phenyl-methylamino-propanol hydrochloride 
has been introduced into Germany as an 
antispasmodic in the relief of asthma. 
Blood clotting is now becoming control- 
lable through the use of the liver extractive 
heparin and of the synthetic dicoumarin. 
Dicoumarin (3: 3'-methylene-bis- (4-hydroxy- 
coumarin) ) produces its hypoprothrombin- 
aemic effect within 24 hours when it is ad- 
ministered orally, The effect is not hastened 





Dicoumarin 


by injection. It has been found that only 
those analogues which yield salicyclic acid 
er an orthohydroxy-benzoic acid derivative 
on degradation are capable of producing the 
anticoagulant effect. Link and his co- 
workers have found that a dicoumariu-like 
effect can be produced in rats with salicylic 
acid itself so long as they are fed on a basal 
diet low in vitamin K, and a similar result 
can be obtained in man even when the diet 
is not thus restricted. However, the simul- 
taneous administration of vitamin K or its 
naphthaquinone analogue preyents the fall 
in prothrombin level in man, although vita- 
min K is not very effective in dicoumarin- 
produced haemorrhages. A significant point 
is that acetylsalicylic acid is even more effec- 
tive in this respect than is salicylic acid 
itself. Considerable discussion has taken 
place during the past year on the produc- 
tion of haematemesis by aspirin, and it is 
thought to be due to a local irritation of the 
gastric mucosa. Active steps have heen 
taken to reduce this irritant action in a 
number of proprietary preparations of as- 
pirin. The question now arises as to how 
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far this action of salicylic acid and its deri- 
vatives is due to the reduction of the pro- 
thrombin level of the blood. It is suggested 
(Lancet, 2/10/43) that there may be geod 
ground for administering vitamin K or its 
synthetic analogues simultaneously with 
salicylates. 

Among miscellaneous substances, the fol- 
lowing recent introductions are to be noted. 
Insulin is now available in combination with 
globin and with a trace of zinc; in onset and 
duration of effect the preparation is inter- 
mediate between unmodified insulin and pro- 
tamin insulin with zine. McCallum and 
Sivertz, from experiments with rabbits, have 
found the effect of administration of insulin 
is enhanced some ten times by the parallel 
administration of amino-suiphone compounds 
of the sulphonamide group. Dihydrocholin, 
recommended for the treatment of bilary 
insufficiency, is now available in this coun- 
trv in place of the preparation previously 
imported from Germany. The instability 
and the consequent toxicity of the arsenicals 
has Leen obviated in a preparation now 
offered of arsphenoxide tartrate, a pure 
crystalline substance which can be allowed 
to stand in solution for up to eight hours 
without discoloration or increase in toxicity. 
Parallel with this finding, American workers 
have observed that morphine tartrate is the 
only salt of this alkaloid which remained 
without discoloration ‘of, or  precipitate- 
formation in, the solution when stored in 
single doses in tin containers attached to 
hypodermic needles for periods of 14 to 2 
vears. After clinical tests by the Thera- 
peutic Trials Committee of the Medical Re- 
search Council, &-phenyl--(4-hydroxy-3 :5- 
di-iodo-phenyl) propionic acid is available as 
a contrast agent in cholecystography and it 
is claimed to be preferred and better toler- 
ated than iodophthalein. ‘‘Lethane,’’ an in- 
secticidal aliphatic isothiocyanate imported 
under Lease-Lend arrangements, is avail- 
able for use in medicated hair-oils. Tetra- 
ethylthiuram monosulphide has been found 
by Clayton to be effective in the treatment 
of scabies. p-Benzylphenyl carbamate, pre- 
viously imported from Germany, is avail- 
able as an anthelmintic and it is said not to 
have the undesirable toxic effects associated 
with the use of santonin, 








Control of agar is to be enforced under a 
new Order of the Ministry of Supply (S.R. & 
O. 1740, 1948). The Order covers such sub- 
stances as agar, Chinese gelatine and 
Japanese isinglass, and also any mucilaginous 
product derived from nine named genera of 
seaweed. Preparations made from Irish moss 
(Chondrus crispus) are excluded, as well as 
material treated before December 28, 1943, 
so as to render it unfit for bacteriological 
use. 








Fuel and the Carbonising 
Industry in 1943 


by G. E. FOXWELL, D.Sc., F.Inst.P. 


HE outlook of the carbonising industries 
during the past year has depended very 
much on the purpose for which the car- 


bonisation has been effected. While this 1s, 
of course, always true to some extent, it has 
been particularly true this year because of 
the shortage of coal supplies. The coal 
position has dominated the field as never 


before. Low-temperature carbonisation 
during the war has been confined to one or 
two companies only. The smallest com- 
panies g¢ nerally closed down their activities 


soon after the war started, largely because 
thev found their coal supplies diverted to 
other uses, and those companies which have 
maintained their position have in general 
had to be content with reduced output. Th: 
coke-oven industrv has been able to operate 
to full capacity because it has been supply- 
ing coke to the steel works. and gas to the 
cas industry and to the steel works. Never 
theless, the demand for coke is not as great 
is the production, especially in the summer, 
and considerable stocks of oven coke have 
accumulated in certain parts of the country. 
The demand for gas, however, is pretty well 
maintained. 


The Gas Industry 


The gas industry has been in the most 
difficult position of all. Gasworks have, in 
general, not been able to increase their 
capacity to any extent during the war, but. 
on the other hand, the majority of gas under- 
takings have found themselves either with 
an influx of population or with considerable 
additional demands from war factories, and 
generally with both simultaneously. It has 
been found possible to make a great deal 
more gas with the same plant, but of course 
this has meant 
worked harder and that time has not been 
allowed for repairs. The difficulty of the 
position thus created has been aggravated by 
the curious policy of the Coal Supplies 
Division of the Ministry of Fuel and Power. 
For some strange reason it seems to have 
been supposed that works on high priority 
must have only the very best coal. Gener- 
ally a coal fairly high in ash content (say, 
10 to 15 per cent.) 1s perfectly suitable for 
mechanical firing, and indeed hag _ been 
described as ideal for that purpose. Pro- 
vided that the quality of successive deliveries 
of coal, and more particularly its size, 
remain reasonably uniform, there is no diffi- 
culty in burning almost anything, so long as 
the fuel is reasonably suited to the typeof 
srate in use. The difficulty has been that 


that the plant has been. 
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vorks which did not need it have been pr 
vided with nice clean gas coals for burning 
on their boilers, while the gas industry. 
although a very essential munition industry 
in that it supplies fuels to 3000 differen: 
trades, has found itself short of suitabk 
coals. The coals supplied have often been 
very high in ash and have frequently been 
of a quality and size not generally considered 
as suitable for coal carbonisation. The 
result has been that the gas industry has had 
a remarkably difficult task fo maintain the 
gas supply during the year; great credit is 
due to the carbonising industries as a whole 
for what they have accomplished. 

Labour hag been short in supply and vari 
able in quality. Many of the best men hav: 
been taken for other work or for the Forces 
and this has intensified the difficulties unde 
which the industry has laboured. 


Less Fuel Available 


The 10-per-cent. cut in coal supplies t 
industry which was announced towards the 
end of the year must cause everyone con 
nected with industry to think very carefully 
about the efficient use of their fuel. To cut 
down production is, of course, the very last 
thing that anyone wants to do to-day, but 
if there is 10 per cent. less fuel available 
and no large stocks, the only thing to be 
done if production is not to be hindered is 
to use the fuel mor efficiently, l.e., to get 
10 per cent. greater output of steam, metal. 
chemicals, or whatever it may be, with the 
same amount of coal. In many installations 
this is simply a matter of attending to faults. 
faults which were not obvious to those who 
were operating them, but which can be 
immediately pointed out by a visiting engin- 
eer possessing a specialist knowledge of fuel 
technology. 

There are many works, however, which 
have already received visits from fuel 
engineers, or which may themselves have 
qualified fuel engineers. The difficulties of 
getting higher efficiency out of existing coal 
supplies are then considerably greater and. 
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in imposing the cut, there is no doubt that 
the Ministry will take into account not only 
the importance of the work that is being 
done, but the steps taken to make the exist- 
ing plant more efficient. It may be that 
the solution of the problem is,to put in more 
efficient plant, and it is now common know- 
ledge that the various Ministries concerned 
are able to take a_ broader 
plant can be allowed. 

The Ministry of Fuel and Power has pub- 
lished some 27 bulletins on the subject of 
the efficient use of fuel, and these bulletins 
are available free of charge from the Minis- 
try. There is also in course of preparation 
a comprehensive Stoker's Manual which 
should be in the hands of every man who 
fires a boiler either for steam-raising pur- 
poses or for central heating; it is expected 
that this will be published within the next 
month or two. ‘There is also shortly to be 
published.a comprehensive textbook entitled 
Tne Efficient Use of Fuel, for which it is 
understood that orders can now be received 
at the Ministry at a price of 7s. 6d. a copy. 
The Fuel Economy Committee is to be con- 
gratulated on the high level of the technical 
efforts that it has made to improve the effi- 
cient use of fuel throughout the country. 
Extended reference was made to the work 
of this committee in TH® CHEMICAL AGE on 
January 9, 1943 (p. 60); all the measures 
there described have continued in active 
application through the year. 


view of what 


Outcrop Coal 


Outcrop coal has been mined as long as 
there has been a coal-mining industry in tliis 
country. It was obviously the first coal to 
be used because it ‘was through outcrops that 
coal was discovered. True, such coal crops 
out on to the surface and is thus highly 
weathered, the result of weathering being 
that it becomes friable and easily breaks 
down into smalls and dust on handling; it 
loses its coking power; and it generally de- 
creases in calorific value, owing to the for- 
mation of carbon dioxide, water vapour, and 
carboxylic acids. Surface oxidation of the 
outcrop is brought about by direct combina- 
tion with the oxygen of the air; farther in, 
the air cannot penetrate, or at least not until 
it has oxidised the coal near the surface. 
A certain amount of oxygen, however, per- 
colates through the overlying soill and clay 
dissolved in rain water and a slow oxidation 
may take place here unless an impervious 
stratum is superimposed on the coal. Also. 
as the seam goes deeper, whether because of 
the rising ground or the slope of the seam, 
the opportunity for percolation of water is 
reduced. The general result of all these 
factors is that as one gets farther in from the 
surface, the coal becomes less oxidised, and 
it often happens that within 100 yards or so 
from the outcrop, the coal is equa] in 
character to that of the customary deep 
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seam. In one example, 20 ft. from the out- 
crop a coal was found to have a calorific 
value of 8000 B.Th.U./lb. of dry coal; 
100 ft. in from the outcrop its calorific 
value was 14,000 B.Th.U., which was vir- 
tually equal to that of the same seam worked 
by a colliery half a mile away. 


Prejudiced by its Name 


These facts regarding outcrop coal are 
mentioned because a great deal of such coal 
has been won during the last year, and this 
quantity is likely to be increased pretty con- 
siderably during 1944. The seriousness of 
the present coal-supply -position means that 
industry will have to take more outercop 
coal than it has in the past. There have 
been loud objections to using this coal, and 
partly in order to meet these objections on 
the ground that the dog has been hanged 
by having a bad name, it has been re- 
christened ‘‘ open-cast’’’ coal. Coal can 
strictly be called outcrop coal only when it 
comes from the few feet immediately adjacent 
to the surface where it crops out. It is 
called open-cast coal because the method of 
getting it is to remove the overburden by 
mechanical excavators, and then to dig out 
the coal by the same means. The principal 
difficulty in using open-cast coal, as we may 
now call it, is that people think it is not the 
same as ordinary coal and are immediately 
prejudiced against it. It has been suggested 
that if the coal were sold by the name of 
its seam and not under the title of open-cast 
coal, most of the difficulties would disappear. 
All the experience of coal salesmen shows 
that there is a very great deal in this con- 
tention. 

The difficulty of using open-cast coal is 
not, however, wholly psychological. It 
arises from two prime reasons. The first is 
its size and the second its variability in 
quality. It is now customary to screen open. 
cast coal into two sizes, above and below 
2 in.; and there is a tendency to increase 
the number of sizes by dividing the smaller 
coal into 2 ins.—1 in. and 1 in.—0 in. sizes. 
This, of course, implies the provision of 
screening plants at each site, but will con- 
siderably improve the efficiency with which 
open-cast coal can be used. It has been 
proved beyond doubt that, provided that the 
size of open-cast coal supplied is similar to 
that of normal pit coal supplied to the same 
appliances, the two coals behave in exactly 
the same way. 

Open-cast coal has generally no coking 
property, though the coal farther from the 
surface may possess distinct caking powers 
depending on whether it has been oxidised 
or not. It mav not, therefore, be suitable 
for a coking stoker, but it should be suitable 
for every type of stoker and appliance for 
which a free-burning coal is used. It is 
high in volatile matter and generally needs 
a good draught. Difficnities have been found 








50 
with the super-Economic boiler operating 
with a very short grate; carbon may be 
dumped in the ashes in rather excessive 
quantities and cause the grate dumping 
arrangements to become overheated. 

Two warnings are necessary in regard to 
using open-cast coal. The first of these is 
that if the coal is not good in quality, 1.e., 
if it is low in calorific value or high in ash, 
it is generally advisable to mix it with the 
normal coal supplies. When this is done th 
mixing should be reasonably good. For 
example, alternate waggon loads or alternate 
lorry loads should be ‘tipped into the receiv- 
ing bunker; the coals will then be reason- 
ably mixed during their passage to the 
furnaces. What should be avoided is a 
supply of open-cast coal for two or three 
days followed by two or three days’ suppl\ 
of normal coal; this does not mix and the 
result is varying qualities of coal which the 
firemen cannot anticipate. A second warn- 
ing is that open-cast coal should never be 
stored. One of the primary effects of storing 
coal is that it tends to form slack, and open- 
cast coal, being alteady weathered, is friable 
and is particularly apt to form dust or slack. 


Coal Conservation 


One of the outstanding publications of th 
vear has been the Report on Post-War 
Planning of the gas industry. This was 
discussed and described in THE CHEMICAL 
AGE on November 6 and 138, and it is not 
necessary to make detailed reference to ite 
provisions here beyond stating that in our 
opinion this Report might well serve as a 
model on which the organisation of other 
industries could be based. It visualises 
government of the industry by the industry 
with a view to improving its value to the 
consumer. Powerful arguments are given 
against nationalisation and the importance 
of the carbonising industries is fully brought 
out. There can be little doubt that coal 
conservation is likely to be the keynote of 
our post-war fuel policy. Closely linked to 
this is the problem of smoke abolition, the 
purification of the atmosphere. We should 
not be surprised if purification of the atmos- 
phere did not receive the same attention in 
years to come as purification of water does 
to-day. The carbonising industry and the 
electrical industry can alone produce large 
quantities of smokeless fuels at the moment : 
though, of course, the comparatively small 
amount of smokeless coals available must 
not be forgotten. 

One of the features of the vear was the 
growing realisation that the erstwhile com- 
petition between the fuel industries is out of 
date. There are technical reasons why one 
fuel is better for a particular purpose than 
another. It can be argued, for example, 
that from the coal-conservation angle elec- 
tricity should not be used for domestic 
heating, unless the efficiency of electrica! 
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generating stations can be doubled or trebled. 
Each fuel, in short, has its particular sphere. 
The gas industry in its Report visualised 
the formation of a National Fuel Advisory 
Council. The function of this Council 
would be to. review the technical and 
economic factors that operate in the produc- 
tion of heat services, and to oive agreed 
directions on technical and economic 
grounds for the expansion of the various 
fuel industries for domestic and industrial 
purposes. Such expansion would be partly 
in the way of additional heating, but would 
consist principally in the displacement of 
raw coal. 

It seems difficult to reconcile general dis- 
placement of raw coal with the present set 
up of the coal industry. Just what the 
future will bring remains uncertain. Before 
the war, coal-selling schemes were put into 
operation with Government approval,. which 
had the effect of enabling the coal industry 
to dictate to the customer what coal lhe 
should have. This was no doubt very con- 
venient for the coal salesmen who retained 
his customers without having to trouble 
himself about retaining their goodwill. Ii 
prevented the best use being made of the 
nation’s coal supplies, however, and the 
more scientific coal-using industries have 
never been happy with the position thus 
created. Certain sections of the coal indus- 
try are desirous of perpetuating the use of 
raw coal, largely, apparently, because that 
is the line of least resistance. Fuel tech- 
nologists for the most part believe that a 
certain amount of raw coal will continue to 
be burnt because there are appliances avail 
able for burning raw coal very efficiently 
There are many purposes, however, ivr 
which raw coal could be profitably replaced 
by fuels manufactured from coal. It would 
seem desirable that these conversions should 
take place without any sales-resistance from 
the coal industry. It may be possible t 
cause the coal industry to acquiesce in what 
is done: if so, all will be well. It may. 
however, be found to be necessary to take 
more active measures, and there are some 
who believe that from the point of view of 
coal-conservation nothing less than nation 
alisation of the industry will sufiice. 


Phenols for Roadmaking 


The chemical development of the car 
bonising industry has made no special ‘pro- 
gress during the year under review. It was 
not to be expected that anything very 
striking would be developed in wartime. 
and if developed it could not be published. 
Perhaps tar hag shown the most ‘‘liveliness’’ 
in some ways. The use of tar for roads has 
been improved by a process for making road 
surfaces from cold wet sand and aggregate 
by the use of lime and phenols derived from 
the tar. This process can be applied to 
bitumen provided that a _ proportion of 
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creosote containing phenols is added. The 
phenol appears. to adhere to the water, by 
reason of its affinity with the OH group, 
and the lime to the stone, the result being 
the emulsification of the water in the tar or 
bitumen, and the more or less complete 
wetting of the stone by the tar in preference 
to the water. This process was described 
as new by a Government research organisa- 
tion in a paper before the Institution of 
Civil Engineers, but it is claimed that the 
same process has been known in a similar 
form for some years and that roads have 
been successfully laid down in Leeds, using 
the earlier lime-phenol process. The Leeds 
process was developed by Mr. Hodsman of 
Leeds University, and is said to be ready 
for commercial application. 


Low-temperature Tars 


Low Temperature Carbonisation, Ltd., are 
apparently developing low-temperature tars 
for chemical purposes, according to a speech 
by Colonel Bristow, reviewed in THE 
CHEMICAL AGE on May 8. The particular 
properties of low-temperature tar are be- 
ginning to be understood. Its high content 
of tar acids immediately suggests the manu- 
facture of plastics and of chemicals which 
might well lay the basis of a great export 
trade. It has often been argued in this 
journal that our country should build up a 
great organic chemical industry. Such an 
industry is being built up in America, based 
on petroleum and particularly on the gases 
from the oil wells and from the refineries. 
These gases consist very largely of methane, 
which at present is not a suitable material 
for further synthesis, and it is on the other 
hydrocarbon gases of low‘ molecular weight 
that petroleum technique is at present con- 
centrated. For reasons into which we need 
not enter here it appears that the petroleum 
industry is unable or unwilling to embark 
upon @ parallel development in this country. 
We possess raw material in the shape of 
coal; unfortunately, we are allowing those 
‘practical’? men who run our affairs to treat 
coal as a sort of refuse that can be burnt 
instead of as a chemical raw ‘material. The 
nearest approach to products of petroleum 
on which this practical chemical industry is 
being developed is the product derived from 
the low-temperature carbonisation of coal. 
Col. Bristow stated that up to 97 per cent. 
by weight of low-temperature gases consist 
of methane, ethane, and ethylene, and that 
from three existing low-temperature plants 
some 14,000 tons of ethylene are produced 
@ year. 

The position in organic chemistry has now 
reached the stage at which the chemist can 
obtain almost anything he wishes, starting 
from the two elements carbon and hydrogen 
and adding others as needed. It happens 
that when these elements are presented to 
him in the form of methane he cannot at the 
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moment dc very much with them, but in 
almost any other form he can convert them 
into whatever substance he desires. A6& 
Dr. Stine has remarked: ‘*‘ By the addition 
of oxygen and other elements in the proper 
combination there can be obtained alcohols, 
esters, acids, solvents, perfumes, pharma. 
ceutical chemicals, and synthetic organic 
bodies of every type. Catalytic cracking 
processes and adaptations of them, brought 
very recently to high stages of performance, 
are now leading towards this goal and taking 
petroleum chemistry into a realm once ex- 
clusive to coal-tar chemistry.’’ If through 
the intervention of low-temperature  car- 
bonisation we in this country can achieve a 
parallel development to that taking place in 
America, there is every justification for 
putting the process on a new basis. A great 
deal depends on the yield of the required 
products and the scale on which the British 
chemical industry is prepared to make use 
of them. 

It is to be expected that considerable re- 
search activity will follow the appointment 
of Dr. J. G. King, of the Fuel Research 
Station, to be the Director of Research to 
the Gas Research Board. Dr. King has still 
to build up his organisation and to erect his 
central research laboratories, and immediate 
results cannot be expected. Dr. King 
visualises (according to a speech delivered 
by him at Birmingham) work in collabora- 
tion with the various interests that are 
developing by-products—tar distillers, sul- 
phate of ammonia concerns, the National 
Benzole Association, and so forth—close 
collaboration with the universities; a survey 
of coals suitable for the gas industry; the 
production of more combustible coke; de- 
velopment of really good coke-burning 
appliances; continued research into com- 
plete gasification and the Lurgi process; the 
synthesis of methane, its liquefaction and 
storage, and its use as a motor fuel; the 
production of oils and unsaturated com- 
pounds by the Fischer-Tropsch process; in 
short a large and comprehensive programme 
on the chemical utilisation of coal and the 
better use of the gas, coke, and other pro- 
ducts derived from carbonisation. The 
chemistry and physics of gas utilisation must 
rank high in priority. 


Coking Problems 


The coal industry has, of course, already 
set up the B.C.U.R.A. laboratories. This 
body has held conferences, one on the ultra- 
fine structure of coals, which appeared to 
produce little new material, but rather to 
show that experimental evidence confirmed 
previous ideas and work. B.C.U.R.A. has 
also received a very large grant for the in- 
vestigation of the possible chemical uses of 
coal. This investigation may overlap that 
of the Gas Research Board. It may well 
result in the development of an organic 
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chemical industry based on coal processing. 
The coke-oven section of the carbonising 
industries is to be congratulated on a for- 
ward policy during the year. The British 
Hard Coke Association now represents the 
interests of almost every coking plant 
throughout the country. This. Association, 
in collaboration with the Coke Oven Mana- 
gers’ Association and the National Associa- 
tion of Coke and By-Product Plant Owners, 
has set up a committee which is in process 
of forming a research association for the 
coke-oven industry. At the time of writing 
no announcement has been made, but one is 
expected—possibly before these notes appeal 
in print. 

There have been several difficulties, due to 
war conditions, in connection with the cok- 
ing process. One of the most striking has 
been the effect of leaving standing ovens 
carbonised and thus at a high temperature. 
The ash from the coal has penetrated into 
the brickwork and has not infrequently éet 
up deterioration of silica bricks, probably 
through the presence of ferrous silicates at 
high temperature. This difficulty is not met 
normally, but it indicates that increased 
attention should be given to the selection of 
coals for coking, such as the reduction of the 
ash content to the minimum, the drying of 
the slack down to at least 7 per cent. of 
water, and the avoidance of unnecessarily 
expanding coals. Clearly, a good deal of 
work remains to be done in connection with 
the coke, because even in these davs of fuel 
scarcity coke is plentiful, and in some dis- 
tricts it is even a problem to dispose of it. 
The President of the Coke-Oven Managers’ 
Association, Mr. J. Bradwell, has ascribed 
this to ‘“‘ the unattractiveness of the product 
and the lack of efficient appliances for its 
satisfactory use.’ In many respects he 
sees the same problems before the coke-oven 
industry as Dr. King has seen to be facing 
the Gas Research Board though, of course, 
all problems are not common to both indus- 
tries and the emphasis is different. Clearly, 
the Gas Research Board and the Coke-Oven 
Research Association must work in close 
collaboration, and it is to be expected that 
carbonisation research in general will be 
concentrated ultimately in a joint committee 
set up by these two bodies. 

The general conclusion from this survey 
of fuel and carbonisation is that the country 
is beginning to be fully alive to the need for 
coal conservation and for the abolition of 
smoke. Industry is now being forced to 
consider fuel economy as it has never done 
before; the high costs that will prevail after 
the war will undoubtedly cause this policy 
to be continued. It seems very probabie 
that the Ministry of Fuel and Power: or a 
National Fuel Advisory Council must con- 
tinue in the national interest the work now 
being done by the Fuel Efficiency Commit- 
tee. The carbonising industries, which must 
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always be the principal suppliers of smokeless 
fuels, and will probably forlong remain the 
principal coal-processing industries, are fully 
alive to their problems and are, prepared to 
engage on research on a scale never before 
attempted. The future for these industries 
is full of promise. 








LETTER TO THE EDITOR 





Chemical Engineering Group 

Sir,—I noted a reference to the Chemical 
Engineering Group vis d@ vis the Instituton 
of Chemical Engineers in the interesting 
editorial in your issue of December 25, 1943. 
I do not think it is any heresy to hold the 
view that the former’ organisation is 
redundant, but such is not, I believe, the 
view held by the members of the Council 
of the Institution. 

The Group has a definite réle and there is 
no rivalry or jealousy between the two bodies 
in question. The Group deals more with the 
practical and operational side of chemical 
engineering, while the Institution endeavours 
to obtain papers of a more fundamental and 
scientific character. Further, anyone inter- 
ested in chemical engineering and works 
practice and chemical manufactuye generally, 
can, via the Society of Chemical Industry, 
become a member of the Group, while the 
portals of the Institution are only open to 
engineers who have had a thorough theoretical 
training. That may not always have been 
the position, but it 1s so to-day. Young men 
starting on their training, managers and 
foremen, can all become members of the 
Group and keep in close touch with chemical 
engineering even if they cannot gain 
admission to the Institution. 

The Group has no vested interest to protect 
or axe to grind, but exists for the general 
good of a class of technical men and as old 
members continue loyal and new ones are 
coming in steadily I think its existence is 
justified.—Yours faithfully, 

R. F. SrEwarrT, 
Hon. Sec., Chemical Engineering 
Group, 8.C.1. 
December 31, 1943. 








The quarterly bulletin of the Institution 
of Chemical Engineers gives the names of 
those nominated by the Council as candi- 
dates -forelection at the annual corporate 
meeting, which takes place in April. The 
present president, vice-presidents, joint hon. 
secretaries, and hon. treasurer are all stand 
ing for re-election, with the exception of 
Sirk HuGnu BEAVER; the nominee for this 
vacancy is SIR ALFRED EGFRTON. MESSRS. 
W. F. Carty, R. Gitmour, V. F. GLOAG 
and F. A. WILLCOX are nominated for elec 
tion as council, members. 
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JANUARY 
HE Colonial Office established - the 
Colonial Products Research Council, with 


Professor J. L. Simonsen as its research 
director. 

* * + 
The Association of Scientific Workers 


held a London conference on ‘* The Planning 
of Science.’’ The proceedings were later 
published in book form, 

* * * 


Dr. F. S. Sinnatt, F.R.S., F.1.C., director 
of the Fuel Research Station, Greenwich, 


died at the age of 62. 


FEBRUARY 
RK E, A. G. LIDDIARD was appointed 
research manager of the British Non- 
Ferrous Metals Research Association. 
* 


Strict control of Germany’s nitrogen-fixation 
industry after the war was advocated by Sir 
Robert Robinson as an effective means of 
preventing her rearmament. 


Dr. Per K. Frolich was elected president 

of the American Chemical Society. 
* * 

It was announced that a large-scale trial 
of food-yeast production by a process de- 
veloped at the Chemical Research Laboratory, 
Teddington, would be made in Jamaica. A new 
giant strain of yeast, obtained by treating 
Torulopsis utilis with camphor, was aitso 
mentioned. 

* * + 

On February 13, THk CHEMICAL AGE pub- 
lished a letter, subscribed to by over 140 
chemists, calling for greater co-operation be- 
tween the existing chemical organisations. 
It envisaged the formation of a federal body 
to achieve co-ordination in seven major func- 
tions, and expressed the belief that ‘‘ it is 
essential to the performance of these functions 
that there should be a common secretariat, 
a Central House and close co-operation in all 
centres between bodies promoting the interests 
of chemistry and chemists.”’ 


MARCH 
R. HAROLD MOORE received the 
Institute of Metals Medal for ‘* out- 
standing services to non-ferrous metallurgy.”’ 
. 


An exhibition showing new uses for glass 
was opened at the Building Centre in London. 
It was arranged by the Department of Glass 
Technology of Sheffield University, in con- 
junction with the Glass Manufacturers’ 
Federation, and has since toured the 
provinces. 

* * * 

Dr. E. W. Smith -resigned the post of 
Director-General of Gas Supply at the 
Ministry of Fuel. 
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: News Events of 1943 


Professor Alexander Findlay was clected 

president of the Institute of Chemistry, 
* * x 

Mr. S. Ernest Melling, F.I.C., was clected 

president of the Society of Public Analysts. 
° * * * 

The M.B.E. was awarded to Mr. Eric 
Shaw, a Manchester works chemist. and to 
Mr. R. A. Warburton, chemist with J.C.T. 
(Explosives), Ltd., for bravery in fires 
involving explosives, 


* * * 

The British Association held a London’ 
conference Gu the subject of ** Science and 
the Citizen ’ 

x * * 


New Fellows of the Royal Society included 
Dr. A. J. Ewins, research director of May & 
Baker, Ltd.: Dr. J. J. Fox. Government 
chemist; Professor G. A. R. Kon of the Reyal 
Cancer Hospital; and Dr. Charles Sykes of 
the Metallurgy Department, N.P.L. 





Mr. F. A. Greene. 


The death was announced of Dr. Harold 
Gordon Rule, lecturer in chemistry at 
Edinburgh University. | 

* * ” 

Dr. W. Lee Lewis, who perfected the poison 
gas known as “‘ Lewisite,’’ died at Evanston, 
U.S.A. 

* * * 

The R.A.F. bombed the molybdenum plant 

at Knaben, near Kristiansand, Norway, on 


March 3. 
R. F,. A. GREENE succeeded Mr. C. §S. 
Garland as president of the Institution 
of Chemical Engineers. 
* * 7 
Dr. J. G. King became research director 
of the Gas Research Board. 
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The death was announced of Dr. Alfred 
Archibald Boon, professor of chemistry at 
Heriot-Watt College, Edinburgh, at the age 
of 81. 

* * > 

The first plant to produce butadiene from 
petroleum for America’s synthetic rubber 
programme went into production at Baton 
Rouge, Louisiana. 


a 
* 7. 


Dr. A. Parker was appointed Director of 
Fuel Research in the D.S.LR 
+ * > 
Twelve new plants started production of 
synthetic rubber and petrol in Germany. 
+ * - 


The award of the Edward Medal! was an- 

‘nounced to Dr. Wilson C. G. Baldwin, Mr. 

William Sallows, and Mr. Frank H. Wheeler, 

for their brave action when an explosion 

occurred in the nitrating house of an 

explosives factory. 
al * 7. 

To promote the advancement of photography 
in all branches of science, an Association of 
Scientific Photography was formed. 

* * * 


The Institute of Physics held a conference 
on X-ray Analysis at Cambridge, which was 
attended by 200 scientists. 


MAY 
ROFESSOR A. C. CHIBNALL was 
chosen to succeed Sir Frederick Gowland 
Hopkins, whose impending retirement from 
the Sir William Dunn _ professorship of 
biochemistry at Cambridge was announced. 





Mr. Wallace P. Cohoe. 


The Chemical Society elected Professors 


Linus Pauling, Nikolai Semenov, and Nikolai, 


Zelinsky as honorary fellows. 
> + 
The Parliamentary and Scientific Com- 
mittee issued a report on the utilisation of 
our coal resources, and stressed the need for 
intensified research. 
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At the annual council meeting of the Asso. 
ciation of Scientific Workers, Sir Robert 
Watson- Watt, the president, replied to critics 
who accused the organisation of being political 
by saying that those who believed political 
scientists were @ menace to science and to 
the community had forgotten how funda. 
mental politics really were. 

* * + 

Dr. EK. D. Hughes 
Professor of Chemistry at 
College of North Wales. 

. * * 

Sir John Russell, director of Rothamsted 
Experimental Station for 31 years, was 
awarded the Albert Medal of the Royal 
Society of Arts. 


was appointed 
the University 


+ * 


The Institute of Chemistry became ‘ The 
Royal Institute of Chemistry of Great Britain 
and Ireland.”’ 

* 7 * 

Dr. Karl T. Compton, director of the 
Massachusetts Institute of Technology, de- 
livered the 1943 Pilgrim Trust Lecture to 
the Royal Society, in which he outlined the 
organisation of American science for war 
purposes. 

* 7 * 

The R.A.F, dropped 1500 tons of high 
explosives on Wuppertal, a German town 
with important chemical factories. 


JUNE 


HE Institute of Physics published a 
significant report on the training of 
physicists, 
* o © 

Dr. W. G. Ogg was appointed to succeed 

Sir John Russell as director of Rothamsted. 
+ - a 

Sir Edward Appleton, secretary of the 
D.S.I.R., opened the new physico-chemical 
research laboratories of the B.C.U.R.A. 

+ * * 

The sixth *‘ magnesium from brine ’’ plant 
of the Dow Magnesium Corporation started 
production at Marysville, Michigan. 

7 * 7 

Dr. E. 8. Grumell, chairman of the Fuel 
Efficiency Committee of the Ministry of Fuel 
and formerly head of the I.C.I. coal research 


, 


laboratories, was awarded the Melchett 
Medal of the Institute of Fuel. 
+ * * 


Germany's second largest synthetic-rubber 
factory, situated at Hiils, was bombed by 
Flying Fortresses. 

* ca * 

The Society of Chemical Industry elected 
Academician Alexei Bach and Dr. Te Pang- 
Hou as honorary members. 

a aa - 

Use of RDX, an explosive 35 per’ cent. 
more powerful than TNT, was announced by 
the Chief of U.S. Army Ordnance. 
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JULY 


EN Chinese graduates, including several 
chemists, arrived in Britain as guests 
of the British Council to study British 
production methods, 
* » * 


At the 62nd annual meeting of the Society 
of Chemical Industry, Mr. Wallace P. Cohoe 
was elected president. In his address the 
1943 §.C.I. Medallist, Dr. L. H. Lampitt 
dealt. with the need for greater co-operation 
among chemical organisations. Speaking of 
the training of chemists, he commented that 
specialists were being bred at the expense 
of scientists. 

. * * 

British scientists announced that they 
would raise £3000 to equip the laboratory of 
the new Stalingrad hospital, 

e =. 4 


Standard Oil transferred permanently to 
the U.S. Government the patent rights in 
Buna-S. 

* * * 

Mr. W. Esmond Wornum was re-elected 
president of the Oil and Colour Chemists’ 
Association for the fourth time. 

- * * 

Dr. Vannevar Bush, ‘director of the 
American Office of Scientific Research and 
Development, visited Britain and was given 
a formal reception at the Royal Society. 

* * * 

Questions were asked in Parliament about 
a British firm that was confident it could 
produce synthetic rubber, was ready to instal 
the plant, but was denied the consent of the 
Minister of Production to do so. Mr. Garro 


Jones, on behalf of the Minister, gave a 
non-committal answer. 
* * . 
Rothamsted Experimental Station cele- 
brated its centenary on July 21. 
* * * 
A Chemistry Education Advisory Board 


was set up as the result of a conference held 

at the suggestion of the Chemical Council. 
a * * 

The existence of two calcium carbide fac- 

tories in Britain was revealed in Parliament 
by the Minister of Supply. 


AUGUST 


HE Chemical Council replied to the 

letter on chemical co-operation which 
attracted such attention when it was pub- 
lished in BPebruary. The Council stated that 
amendments to its constitution would be 
needed before any of the demands put forward 
in the letter could be met, with the exception 
of those concerning publications and publi- 
city. The Council added that, in spite of 
the inevitability of altering its constitution, 
it was pursuing the matter, and wou 
formulate a scheme of development for the 
Chemical Council for future consideration. 
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American magnesium plants were reported 
to be turning out more metal than was 
required, with the result that production in 
‘magnesium from brine ’’ factories had to 
be reduced by 25 per cent. 

* * ” 

Mr. W. C. Devereux, chairman and 
managing director of High Duty Alloys, Ltd., 
and Ocean Salts (Products), Ltd., published 
a pamphlet entitled *‘ Post War Reconstruc- 
tion in South Wales,’’ in which he outlined 
the possibilities of an important electro- 
metallurgical industry being developed. 

* * * 


Penicillin produced in the States was 


placed under Government control, being 
intended for use mainly in the Services. 
* * * 


Sir James Morton, one of the outstanding 
figures in the development of the British dye- 
stuffs industry, died on August 22. 





Dr. L. H. Lampitt. 


Germany’s synthetic rubber output proved 
insufficient to meet her export commitments 
to Sweden, 

* * . 

An official statement was made that in 
Britain penicillin supplies were inadequate to 
permit the use of this bacteriostic agent 
in the treatment of individual civilians, the 
shortage being due to the needs of the 
Services, 


SEPTEMBER 


OR the second time in the history of the 
T.U.C., scientists were represented at the 


annual meeting of the congress. The 
Chemical Workers’ Union gained T.U.C, 


affiliation at the conference. 
* * * 


The Canadian Government approved ex- 
penditure to cover the establishment of plants 
in Montreal and Toronto for the initial 
production of 26,000,000,000 units of peni- 


cillin for use by the armed forces, 
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The Ministry of Supply released the names 
of chemists at Woolwich Arsenal who had 
been killed during the development: of the 
explosive RDX. 

> * + 
Garro Jones admitted 
was discussing plans 

production with a 


In Parliament, Mr. 
that the Government 
for synthetic rubber 
British company. 

foal * * 
Professor A. A. Read, 


Emiuritus Professor 


of Metallurgy, University College of South 
Wales, died on September 24. 
7” * * 
An X-ray analysis group of the Institute 
of Physics was formed. 
. * 
About thirty buildings of the I.G Farben 


chemical works at Ludwigshaven 


damaged by R.A.F. attack, 
OCTOBER 


N electronic method of dehydration was 


were 


reporte d from the U.S.A 
* > * 
The first all-synthetic rubber tyres wer 


reported to be coming off American production 
lines. 
* * * 

As a result of 
Canadian Institute 
‘ chemist ° 
ical chemist 
Act of Ontario. 

* * + 


representations by the 
of Chemistry, the word 
was replaced by “* pharmaceu- 
* throughout the new Pharmacy 


The Parliamentary and Scientific Committe: 
published a report on Scientific Research and 
t | Universities in Post-War Britain, in 
which they proposed a treble increase of the 


, 


annual Treasury grant to the universities. 
x * + 
The death dccurred on October 17. of Dr. 
W. H. Hatfield. technical research director 
of Thomas Firth and John Brown. Ltd. 
~ > * 
The Derbyshire  Fluorspai Producers’ 
Association was 


form<e d. 
* > * 

The Federation of British Industries issued 
a report on industrial research prepared by 
a special committee under the chairmanship 
William Larke. 

+ * * 

At the 27th annual general meeting of the 
A.B.C.M., Dr. E. V. Evans and Dr. P. C. C. 
Isherwood were elected president and 
chairman respectively in succession to Mr. 
R. Duncalfe and Mr. C. F. Merriam. 

* * + 


= 


The British Laboratory Ware Association 


clected Mr. H. J. Hornby as its chairman. 
+ * 
It was announced that nine factories in 


the States were to expand their penicillin 
production at a cost of more than $3,000,000. 
* * 


The ( ouncil of the Societv ol Chemica! 
Industry appointed an exploratory committee 
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o consider the possibilities of forming an 
English-speaking chemical union. 
* * * 
The Parliamentary and Scientific Committee 
set up a sub-committee to consider the rela- 
tion of income tax to research expenditure. 


NOVEMBER 


HE Ministry of Production granted a 
licence to British Celanese, Ltd., for bulk 
production of synthetic rubber in a north- 
country factory. 
* * * 


Professor I. M. Heilbron was awarded the 


Davy Medal of the Royal Society for his 
researches in organic chemistry. 
* * * 


The discovery of extensive helium deposits 
in New Mexico, near the Arizona border, was 
re ported. 





Dr. PF. G C. 


Isherwood. 


m. Ge J2.° st. 
Lawson 


Ltd. 


Cronshaw and Mr... D. |] 
were appointed directors of I.C.I.. 


* * * 

The molybdenum mine at Knaben, Southern 
Norway, was heavily bombed for the second 
time within nine months. Other raids during 
November were made on the chemical- 
manufacturing centres of Ludwigshaven and 
Leverkusen. 


DECEMBER 
Rk. A. P. M. FLEMING was elected 


president of the Plastics Industry. 
* * 7 
The Royal Society’s president, Sir Henry 
Dale, urged the provision of an adequat¢ 
central home for the various scientific societies 
in London. 
* * * 
Sir Robert Pickard retired from the director- 
ship of the British Cotton Industry Associa- 
tion’s research station, and was succeeded by 


Dr. F. C. Toy. 
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Colloid-Chemical News of the Year 


by J. J. BIKERMAN 


HE volume of colloid-chemical publica- 

tions shrank again in the fourth year of 
war. Among the few books on colloids issued 
this year the new edition of Dr. Clayton’s 
well-known treatise on The Theory of Emul- 
sions and their Technical Treatment, should 
be mentioned. 

Dr. Brunauer published in U.S.A. a book 
on The Adsorption of Gases and Vapours 
(Vol. I: Physical Adsorption; Princeton 
Univ. Press; pp. 511) in which presumably— 
the reviewer had as yet no opportunity of 
seeing it—the present knowledge of gas 
adsorption was summarised from the stand- 
point of the theory worked out by Brunauer 
and collaborators. Within a few months of 
this-summary a paper appeared, levelling a 
sharp criticism against the foundations of the 
theory. Kistler, Fisher and Freeman (J. 
Am, Chem. Soc., 1943, 65, 1909) point out 
that the theory involves the assumption that, 
if the number of molecules present in the 
first adsorbed layer is n, then that of the mole- 
cules in the second laver is an, in the third 
an, etc., a being a function of the heat of 
evaporation of the vapour adsorbed, and of 
its vapour pressure (or gas pressure). If, 
e.g., the heat of evaporation and the vapour 
pressure are such that a = @.1, then for 
every 10,000 molecules in the first layer there 
would be 1000 molecules in the second, 100 
in the third, 10 in the fourth, and there 
would be one molecule in the fifth layer. No 
reason is known for believing in such a 
‘pvramid-like ’’ structure of adsorbed 
substances. 


Adsorption Theories 

Brunauer’s theory contradicts also his own 
conclusions as to the specific surface area 
(i.e., the surface area of 1 gm.) of adsorbents, 
which were reported—following a review by 
kmmett—in THE CHEMICAL AGE a year ago 
Since the value of a can be calculated inde- 
pendently of any adsorption measurement, it 
is possible to calculate also the number of 
molecules in every layer when the first one 
is complete. In two examples worked out by 
Kistler the total amount adsorbed was 11 per 
cent. and 62 per cent. more than that con- 
tained in the first laver. In the method used 
by Brunauer and Emmett a point on the 
adsorption isotherm is selected which is 
supposed to represent a complete unimolecular 
layer; from the volume adsorbed at that 
point and the known cross-section of the 
molecules. the area of the adsorbent is com- 
puted. The computation is obviously wrong 
if 11-62 per cent, of the adsorbed amount is 
outside the unimolecular laver. 

It was claimed for the theory that it ac- 
counted for all the various types of adsorp- 
tion isotherms observed; the five basic types 


AMOUNT ADSORBED. 


(see Brunauer et al., J. Am. Chem, Soc., 
1940, 62, 1723) are shown in Fig. 1. But the 
fit obtained between theory and experiment 
seems to be due, at least partly, to the fact 
that the theoretical equations contain four 
adjustable constants. Kistler interprets 
adsorption isotherms from the point of 
view of capillary condensation. He pic- 
tures, e.g., a silica gel as a. felt of 
silica fibres; in the very narrow spaces be- 
tween the crossing fibres water is trapped 
as seen, on a larger scale, in innumerable 
instances of daily life. On a large scale this 








RELATIVE VAPOUR PRESSURE. 
Fig. 1 


effect is well known and cannot be disre- 
carded, but we know so little about the 
submicroscopical conditions on solid surfaces 
that there is much freedom for speculation. 

Kistler says that capillary condensation 

is a fact that can no more be questioned 
than the fact that liquids that wet the walls 
will rise in a narrow tube.’ Gregg 
(J. Chem. Soc., 1942, 696; 1945, 551) con- 
cedes to capillary condensation only a very 
secondary place; in this his theory agrees with 
that of Brunauer’s. But Gregg stresses the 
similarity between the adsorption isotherms 
of vapours on solids and those of insoluble 
films on the surfaces of liquids. This sim1- 
larity is, of course, well known, Langmuir’s 
adsorption theory being based on it, but 
Gregg follows it more closely than Langmuir 
did and believes he has detected in the 
adsorbed gases or vapours two or three 
allotropic transformations’ corresponding to 
transitions: gaseous film -— liquid expanded 
film — intermediate state — liquid con- 
densed film, which have been observed in 
the monolayers of soaps and oils on water 
surface. Also Gregg’s theory allows a cal- 
culatien of the specific surface area of an 
adsorbent. Only. one example has_ been 
calculated by both Gregg and Brunauer, and 
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the values computed differ in the ratio of 
1 to 3. It may be concluded that, for the 
time being, there is hardly a secure founda- 
tion for a general theory of gas adsorption, 
and the many important problems associated 
with adsorption—ranging from respirators to 
heterogeneous catalysis—must be tackled 
without reliable theoretical guidance. 


Doubtful Assumptions 


Perhaps the progress will be more rapid 
when more account is taken of the non- 
uniformity of all solid surfaces. They are 
non-uniform in at least three respects: 
geometry, crystallography, and chemistry. 
The geometrical non-uniformity is due to the 
roughness of all solids, and there is no doubt 
that the conditions of a vapour enclosed in a 
crack only a few molecules wide are different 
from those of a vapour adsorbed on a plane 
open to atmosphere. The crystallographic 
non-uniformity is caused by the fact that 
on practically every surface different crystal 
corners, edges and faces are exposed, every 
one of which has an individual capacity for 
adsorbing and retaining foreign molecules. 
The chemical non-uniformity is produced by 
casual ** dirt,’’ oxides, etc., which are present 
on all. surfaces, unless exceptionally well 
cleaned in vacuo; and the adsorptive capa- 
city obviously varies with the chemical 
composition of the adsorbing surface. 

When the specific surface area is computed 
from adsorption measurements it is assumed 
that a point on, or a point found by an 
extrapolation of, the adsorption isotherm 
represents a complete unimolecular covering 
of the adsorbent by the gas or vapour. In 
view of the non-uniformity of all solid sur- 
faces it is questionable whether such a point 
exists at all. To take a very exaggerated 
example, in lithography a surface consisting 
of thydrophilic and hydrophobic areas is 
brought in contact with an oily medium 
(printing ink); when the contact ceases, the 
hydrophobic areas are seen to be coated with 
a thick (thousands of molecules) layer of ink, 
whereas the hydrophilic ones have ‘‘adsorbed’’ 
no ink at all. Evidently, it would be futile 
to calculate the thickness of the ‘* adsorbed ”’ 
layer by dividing the amount of ink which 
remains attached by the total surface of the 
lithographic stone. True, there is no reason 
for suspecting differences of this magnitude 
between different areas of a laboratory 
adsorbent, but smaller differences of similar 
kind are very probable, and the adsorbed 
layer may in reality look almost as chequered 
as a pattern on a lithographic stone. 

A uniform solid surface is often assumed 
also in the discussions of other phenomena 
and it seems to be worth while to test the 
legitimacy of this assumption before accept- 
ing any results based on it. Lubrication is 
one of the phenomena to which the preceding 
remark applies. It has been suggested by 
many scientists and engineers that the 
‘‘ oiliness ’’ of a lubricant is connected with 
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the orientation of its molecules on the surfaces 
of the moving parts. But it could be shown 
(Bikerman, Z. Soc. Chem. Ind., 1943, 62, 41) 
that, in a particular method of measuring 
‘* oiliness,’’ it was really the roughness of 
the solids in contact that was measured, and 
it was made probable that a more detailed 
consideration of the shape and structure of 
solid surfaces might be helpful in clearing up 
the *‘ oiliness *’ problem. 

The rate of adsorption of streaming 
vapours by charcoal has been measured by 
Zabezhinski. (Russ, J. Phys. Chem., 1943, 
17, 32). A molecule of vapour has (a) to 
reach the surface of a charcoal grain; °(b) 
to diffuse inside a pore in it to a point on 
the internal surface; and (c) to get adsorbed 
there; and the problem is which of these 
processes takes longest and, consequently, 
determines the rate of adsorption. If (c) is 
the rate-determining process, the vapour 
concentration’ within the pores is always equal 
to that in the ambient atmosphere, and the 
rate of adsorption is independent of 
the grain size and the velocity of the 
vapour stream. If (b) is the slowest stage, 
the rate would be a function mainly of the 
size and texture of single grains; and if the 
rate depends on (a) it is independent of the 
grain size and texture, but is a function of 
the velocity of the vapour stream and of the 
geometry of the apparatus. In Zabazhinski’s 
experiments charcoal was used in the form 
of small cylinders, about 2 mm. in diameter, 
each consisting of many grains; and it was 
found that the rate of adsorption and de- 
sorption of alcohol vapours varied inversely 
with the size of the cylinder, but did not 
depend much on the size and origin of the 
individual grains; and it increased with the 
velocity of the stream. In these experiments, 


therefore, the process (a) was operative. 


Electrophoresis of Particles 


Miss Bach (Acta Physicochim, 1941, 14, 
463) shows that charcoal activated in absence 
of oxygen and immersed in a 0.005 N KCl 
solution adsorbs HCl, whereas a similar char- 
coal kept in contact with oxygen takes up 
KOH from a KCI solution. Concurrently with 
the change of the adsorptive capacity the 
charcoal suffers a change in its cataphoretic 
mobility. Non-oxidised specimens suspended 
in a solution move in a uniform electric field 
to the anode, at some medium degree of 
oxidation they move hardly at all, and when 
further oxidised, the movement proceeds to 
ihe cathode. The degree of oxidation cor- 
responding to no movement very nearly 
coincides with that producing a charcoal 
which causes no hydrolysis of KCl. 

Charcoal saturated with hydrogen moves to 
the anode, but the rate of movement depends 
on the acidity of the solution. When its 
pH increases by 1 (i.e., the hydrogen ion 
concentration is lowered 10 times) the 
electrokinetic ‘potential of charcoal becomes 
more negative by 0.003 volt. The electrode 





aming 
ed b 
1943, 
a) to 
; (b) 
nt on 
sorbed 
these 
ently, 
(c) is 
‘apour 
equal 
id the 
t of 
f the 
stage, 
of the 
if the 
of the 
ion of 
of the 
nski’s 
form 
meter, 
t was 
d de- 
ersely 
d not 
f the 
h the 
nents, 
ive, 


l, 14, 
sence 
| KCl 
char- 
es up 
- with 
y the 
oretic 
ended 
> field 
ee of 
when 
de to 
1 cor- 
early 
arcoal 


ves to 
pends 
n its 
n ion 

the 
rPomes 
‘trode 





JANUARY 8, 1944 


potential of a hydrogen electrodé (e.4., 
of a carbon rod saturated with hydrogen) 
becomes more negative by 0.058 volt when 
the pH increases by 1. The difference between 
the values 0.003 and 0.058 volts is attributed 
by Miss Bach to the ‘* topographic ’’ differ- 
ence between the potentials concerned; the 
electrode potential is the work done in 
transferring a charge from the interior of 
solution on to the carbon surface, whereas the 
electrokinetic potential measures only that 
part of this work which is spent when the 
transfer stops at the ‘‘ slip. boundary,”’ 1.e., 
the theoretical boundary between a liquid 
layer adjacent to the solid and moving 
together with it, and the “ free’’ liquid 
farther off. The physical meaning of this 
boundary has been discussed in a later paper 
(Bikerman, J. Phys: Chem., 1942, 46, 724), 
according to which the more or less ‘* immo- 
bile layer ’’ adjacent to the solid surface is 
another consequence of the surface roughness 
mentioned above; liquid entrapped among the 
‘“hiils ’’ and ‘‘ valleys’’ on the surface is 
not free to move in smooth parallel layers 
predicted by the classicai theory. 

The electrophoretic mevement of suspended 
particles is, naturally, closeiy related to the 
movement of ione ir.an eleciric field, and 
the electric conductivity of colloidal solutions 
can be trated on lines familiar from the study 
of ordinary ionic solutions. Bolam and 


‘Trivedi (Trans. Farad. Soc., 1943, 39, 247) 


investigated the variation of the conductivity 
of sulphur sols on dilution. The equivalent 
conductivity of ionic solutions gencrally in- 
creases with dilution, put that of sulphur sols 
decreases though very slightly. An interpreta- 
tion of this result is made more difficult by the 
high concentration of the sols employed. If the 


original sol contains, sav, 90 c.c. of aqueous | 


solution and 10 c.c, of sulphur particles, and 
the diluted sol 99 c.c. of aqueous medium, 
and 1 c.c. of sulphur, it is not obvious 
whether we should refer the conductivity in 
both cases to 100 c.c. or to 90 c.c. in the 
first, and 99 c.c. in the second case: sulphur 
is. ef course, a perfect insulator. 
Rabinovich and collaborators (Acta Phy- 
sicochimica, 1942, 17, 25) measured the 
cataphoretic mobility of monodisperse gold 
sols (i.e., sols having particles of one size 
only) in presence of variable amounts of 
potassium chloride, barium chloride, and 
aluminium chloride. Similar measurements 
have been done many times before, and, in 
accord with earlier results, Rabinovich found 
a gradual reduction of the mobility when the 
concentration of the added salt increased. 
He applied to his results the theory which 
attributes this reduction to the ‘* shrinkage ”’ 
of the double layer. The physical basis of 
this ‘‘ shrinkage *’ discovered already by 
Gouy in 1910 can be explained very simply. 
Imagine a plane charged surface. From every 
charge ‘a Faraday tube emerges into the free 
space; it ends when it meets an opposite 
charge. If there are only few opposite charges 
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in the space, the tubes on the average have 
to protrude deeper in order to meet one; and 
if the concentration of charged particles in 
the space is high, the tubes, on the average, 
are short. Consequently, the electric double 
layer is thin in concentrated and thick in 
dilute ionic solutions. Since the potential of 
a double layer is proportional to the product 
of its charge and thickness, the potential is 
the smaller the more concentrated is the 
solution—if the charge remains constant. 
Rabinovich pointed out that in the case of 
his gold sols the decrease of the electro- 
kinetic potential produced by addition of 
KCl was really such as if the charge on the 
particles remained constant and only the 
thickness of the double layer changed. The 
behaviour was different in presence of BaCl, 
or AICl,; here a variation of the particle 
charge had to be assumed as well, although 
a@ major part of the potential lowering was 
still due to the ‘*‘ shrinkage ’’’ of the double 
layer. These, and similar results published 
in many papers in earlier years, emphasise 
the fact that cataphoretic mobility is not a 
direct measure of the particle charge. 

Since in the last year’s report two American 
papers on the measurement of the particle 
size of powders have been discussed, two 
British papers on the same topic will be 
mentioned here. Rigden (J. Soc, Chem. 
Ind., 1943, 62, 1) describes a new apparatus 
for measuring the permeability of a powder 
for air—this permeability being greater as 
the pores between the powder grains are 
larger; and Jones and Barlow (J. Soc. 
Chem. Ind., 1943, 62, 129) introduce an im- 
proved sedimentometric balance, 








SUPERSONICS IN 
METALLURGY 


According to a recent German article (an 
abstract of which has been supplied by 
RTP3, Ministry of Aircraft Production), 
oxide film on aluminium sheets can be re- 
moved and proper anchoring of the “ tin- 
ning ’’ achieved by the use of supersonics. 
The.sheet is immersed in a bath of molten 
metal which is subjected to high-frequency 
vibrations by contacting it with a supersonic 
generator; frequencies of the order of 12,000 
eye./sec. are employed and the intensity 
may amount to as much as 10 W./cm.?. 
This subjects the contacting zine particles 
to accelerations and decelerations of the order 
of 100 g. This process appears to destroy the 
oxide filin and so enable the zine particles to 
become firmly anchored on to the sheet. 
Other applications of supersonics in metal- 
lurgy mentioned in the paper are the pro- 
duction of finer grain in castings by expos- 
ing the melt to supersonic radiation during 
solidification, and the production of self- 
lubricating bronze containing about 25 per 
cent. graphite.—J. Sci. Inst., December, 
1943. 








HH THE 


CHEMICAL AGE 





General News 


JANUARY 8, 1944 





Mineworkers throughout England and 
Wales have now contributed over £250,000 
to the Red Cross Penny-a-Week Fund. 
Yorkshire miners still lead with a total of 
£62300. 

The price of tin sold by the Non-Ferrous 
Metals Control] has been incre ased by £25 
per ton from January 1. The price for metal 
ol 99-99 75 pel cent. tin content is now 
£300 per ton and other prices are varied 
correspondingly. 

A lecture on a chemical engineering 
subject has been endowed by Mr. J. Arthur 
Reavell, and will be given under the auspices 
of the Institution of Chemical Engineers. 
The lecture will be known as ** The J. Arthur 
Reavell Lecture *’, and will be delivered not 
less frequently than once in every four vears. 

Girl workers in a West of Scotland I.C.T. 
factory, who have ‘* adopted the Eighth 


Army, and frequently send comforts to the 
men, have presented a souvenir book i 
General Montgomery. The General, i 


accepting the book. has asked that li be 
handed to his mother until he has completed 


nis big job.” 


Two Trading with the Enemy Orders hav: 
been published in the first few days of 1944. 
The se are the No. 17 Order (S.R. X ) 1943. 
No. 1672 and the No. Ls Orde (S_R. & OU. 
1943. No. 1734). the first being a consolidated 
Order” comprising all Specified Persons 
Orders previously published, the second mak- 
ing amendments in the list of traders abroad, 
all dealings with whom are unlawful, 


A forecast of the application ol synthetic 
methods to the manufacture of the coarser, as 
well as of the finer, textile materials was made 
last week by Mr. A. J. Stewart, president 
of the Dundee Chamber of Commerce. He 
felt that this spelt opportunity rather than 
disaster to the jute industry, and if ther 
was to be development on those lines, thev 
should see that it was done in Dundee. 


In the course of a recent address ai 
Troedyvrhiw, South Wales. Mr. 8S. O. Davies, 
M.P., said that every coal seam in South 
Wales was a potential oil well, but that the 
extraction of oil from coal was being held 
up by vested interests. The methods of 
obiaining the ever-increasing by-products 
from coal must be further developed and 
intensified. If we adopted the MKussian 
method of gasification of coal it would ne 
onger be necessary for miners to descend 
into the bowels of the earth. Shafts would 
be sunk. the coal veins would be fired, and 
the resulting gases collected and _ liquefied. 
The Welsh coalfield would have a _ great 
future if these new forms of powcr were fully 
exploited. 


From Week to Week 


A second supplement to the Ministry of 
Supply's Raw Materials Guide has _ been 
published by the Stationery Office (price 1d.). 
It lists the names of over 200 chemicals which 
have been transferred to a different branch 
of Raw Material Control, and refers to recent 
orders affecting artificial fertiliser, non- 
ferrous metals and talc.. 

The third conference on ‘‘ X-Ray Analysis 
in Industry "’ has been provisionally arranged 
to take place in Oxford on March 31 and 
April 1, under the auspices of the X-Ray 
Analysis group of the Institute of Physics 
Details will be circulated shortly to members 
of the Group and will be sent to non-members 
on application to Dr. H. Lipson, Honorary 
Secretary of the Group, c/o Crystallographi 
Laboratory, Free School Lane, Cambridge. 
The conference will be open to all interested, 
DUT It may be necessary to limit the number 
of non-members. 








Chemical and Allied Stocks 
and Shares 


Fk IRM @énditions have continued in most 
sections of the Stock Kxchange. Values 
acain tended to improve, although only a 
modcrate volume of business was in evidence. 
Sentiment was encouraged by the war news, 
favourable impression derived 
from recently-issued results and dividend an- 
nouncements. Compared with a week ago, 
Imperial Chemical further improved from 
38s. 9d. to 39s. On the basis of the 8 per 
cent. dividend which has ruled for some vears, 
[.C.I. ordinary yield over 4 per cent., which 
is rather higher than tbe return on various 
ther leading industrials, and che view con- 
tinues in the market inat there sccm gvod 
prospects that the dividend will be main- 
tained. Better demand was also reported 
for Borax Consolidated, which strengthened 
from 35s. 103d. to 37s.: in this case the 
view prevails that the dividend is likely 
to be kept on a 73 per cent. basis. ‘Turner 
& Newall at 78s. 9d. were well maintained 
in price, while British Aluminium = were 
higher on balance at 47s. 74d., and British 
Oxygen rose further from 7S$s. 3d. to 850s. 
In view of the statements at the last meeting, 
there are continued hopes of t hr possibility 
that shareholders in the last-named company 
may have an offer of additional shares on 
favourable or bonus terms. Dunlop Rubber 
at 40s. 3d. were 3d. above the level current 
a week ago. Associated Cement were main- 
tained at 63s. and British Plaster Board 
strengthened to 28s. 6d. Lever & Unilever 
moved higher to 36s. 3d. 
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shares of companies connect»d with plastics, 
although De La Rue at 161s. 34. were higher 
on balance. Erinoid 4s. ordinary rvmained 
at 10s. 6d. British Industrial Plastics 2s. 
ordinary were better at 6s, Yd. on considera- 
tion of the financial results. Owing to the 
large amount provided for taxes, the good 
increase in this company’s trading profits 
is not reflected in net profits, and, ss pre- 
viously announced, the dividend is unchanged 
at 8 per cent. Elsewhere, Lewis Berger were 
higher at 92s., while at 33s. 74d. Pinchin 
Johnson were unchanged on balance. At the 
time of writing, International Paint have 
improved from 110s. to 1lls. 8d. Cellon were 
again 23s. and Titanine 2s. shares around 
7s., While elsewhere, Goodlass Wall 10s. 
ordinary strengthened to 16s. 3d. There 
was again a fair amount of activity in British 
Celanese, which at 29s. were higher on 
balance, although best prices touched in the 
past few days were not fully n.aintained. 
Compared with a week ago, Courtaulds have 
moved up from 52s. 6d. to 53s. 3d. at the 
time of writing. Elsewhere, Bradford Dyers 
improved further to 22s. 3d. and Calico 
Printers to 16s. 9d. The market remains 
hopeful that Bradford Dyers may resume 
dividends during the current year. 

Iron and steel securities maintained the 
better tendency which developed recently; 
Dorman Long were higher at 29s., Guest 
Keen again 33s., Staveley 48s. 9d., Stewarts 


& Lloyds 52s. 74d., United Steel 24s. 74d., 


and Tube Investments were better at 91s. 6d. 
In other directions, B. Laporte -were 75s. 
and W. J. Bush 60s. The 4 per cent. deben- 
tures of the last-named company transferred 
around par. Greeff-Chemicals 5s, ordinary 
were 7s. 3d. and Monsanto Chemicals 54 per 
cent. preference 23s. 6d. Boots Drug have 
been well maintained at 41s. 6d. Sangers 
improved to 23s. 103d. and Timothy Whites 
were 33s. 6d. The units of the Distillers Co. 
further improved to 88s. 6d. Wall Paper 
Manufacturers deferred were little changed 
at 39s. 9d. Nairn & Greenwich held their 
recent rise to 67s. 6d. pending the dividend 
announcement, while Barry & Staines re- 
corded a further gain from 44s. 9d. to 45s. 
Elsewhere, Low Temperature Carbonisation 
9s. shares were better at 2s. 74d. Demand 
was in evidence for Gas Light & Coke 
ordinary, which were 19s. 44d. compared with 
18s. 9d. a week ago. Oil shares moved better; 
the ‘‘ Shell ’’ interim dividend announcement 
is Impending. 








British Chemical Prices 
Market Reports 


HE price position throughout the London 
general chemicals market continues at 
recent levels and movements in rates, where 
they have occurred, have been within narrow 
limits. The flow of business during the first 
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week of the New Year hag been steady, with 
no slackening in contract deliveries. In 
most sections of the market the supply 
position remains the chief centre of interest, 
and spot offers of a number of potash and 
soda products are exceedingly scarce. There 
has been a steady demand for the lead oxides 
and an active trade is passing in formalde- 
hyde. In the coal-tar products section contract 
deliveries are being called for in substantial 
quantities and in many cases production is 
already earmarked to meet forward 
requirements. 


MANCHESTER.—Busier conditions have 
been reported on the Manchester chemical 
market during the past week, but it has been 
much less a matter of new business than the 
circulation of delivery specifications against 
existing contracts. There has been a certain 
amount of fresh inquiry in the market and 
some additional business has been placed, 
but it has not been of very great consequence, 
users in many instances being already reason 
ably well covered forward. Taking the market 
as a whole, prices are firm but unchanged 
on balance. In the tar products new buying 
has been relatively quiet, but in most direc- 
tiong contract deliveries have been on steady 
lines. 


Price Changes 


Arsenic.—99/100°/ , under 1 ton, £62; 1 ton, 
£61; white 98/99%, £59; grey .96/97%, 
£54; grey 95/96%, £52; crude, £35 per 
ton. 

Creosote.—Home trade, 64d. to 7d. per gal., 
f.o.r. maker's works.—MANCHESTER : 634. 
to 93d. per gal. 

Copper Sulphate.—£31 5s. per ton, f.o.b., less 
20% in 2 cwt. bags. 

Formaldehyde.—£24 to £27 per ton in casks, 
according to quantity, d/d. 

Lactic Acid.—Pale tech., £47 per ton; dark 
tech., £40 per ton ex works; barrels 
returnable. 

Lead, Red.—English, 5/10 cwt., £45 per ton; 
10 ewt. to 1 ton, £44 15s.; 1/2 tons, 
£44 10s.: 2/5 tons, £44: 5/20 tons. 
£43 10s.; 20/100 tons,, £43; over 100 
tons, £42 10s. per ton less 24 per cent., 
carriage paid. Non-setting red lead, 
10s. per ton dearer in each case. 

Lead, White.—Dry English, less than 5 tons, 
£57: 5/15 tons, £53; 15/25 tons, £52 10s. ; 
95/50 tons, £52; 50/200 tons, £51 106. 
per ton, less 5% carriage paid. Ground 
in oil, English, 5/9 cwt., £69; 10 cwt., 
£68 10s.; 1/2 tons, £67 10s.; 2/5 tons, 
£66: 5/10 tons, £64: 10/15 tons, £63; 
15/25 tons. £62 10s.: 50/100 tons, 
£61 10s. per ton, less 5 per cent. carriage 
paid. 

Linseed Oil.—Crude, £60 per ton, 


ex works. 





naked 
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In Naphthalene.—Crude, ton lots, in sellers’ 
ipply bags, £6 6s. 8d. to £9 7s. 7d. per ton, 
rest, according to m.p.; hot-pressed, £11 5s. 
and per ton, in bulk ex works; purified 
There crystals, £19 to £35 per ton. Controlled 
xides prices. 
alde- Potash, Caustic.—Solid, £65 10s. per ton 
tract for 1-ton lots; flake, £73 per ton for 1-ton 
ntial lots. 
on is Potassium Carbonate.—Calcined, 98/100%, 
ward £67 5s. per ton ex store; hydrated, £61 
10s. per ton. 
iteten Potassium Prussiate.—Nominal. 
val Pyridine.—90/140°, 17s. to 17s. 6d. per gal.; 
0s 90/160°, 13s.—MANCHESTER, 18s. 6d. to 
been 18s. per gal. 
1 the Rapeseed Oil.—Crude, £70 per ton, naked 
mor ex works. RECORDER CONTROLLER 
rtain Sodium Metasilicate.—£16 10s. per ton, d/d o o 
and U.K. in ton lots. Controls pressure or temperature 
ony — ee een Syne per within narrow limits and also 
me ndy cae ee siti cine aaaalncares furnishes an accurate record of 
me Sodium Sulphate (Glauber Salt).—£4 10s. process duration. 
nge per ton d/d. : tei 
ying Toluol.—Pure, 2s. 7d. per gal.: 90s’, 1s. 11d. Operated by ~— electricity. 
lirec- per gal. 
eady : 
| . FGRETTI 
be fact a goods made . ——¥ in 7 
snort su owing to war conditions are adcver- 
| tised in’ this senet should not be taken as ~ Er AM BRA 
4 | indication that they =e available for 122 Regent St., London, W.!. 
) per 
gal., 
61d. 
less 
asks, J. t l. S I EEL & Co., Ltd. 
: | 
dark 
rrels 
Acidproof Cements Di iumphosphat Potassium Bichromate Solvents 
hom - Antioxidants Ethyl Cellulose Preservatives for Glues, etc.| Strontium Salts 
ane Asplit Impervious Cement French Chalk Resins (synthetic) Synthetic Glues 
peony Barytes Substitute Lead Nitrate Rubber Accelerators Talc 
100 Carbonate of Potash Manganese Borate Sodium Acetate Temperature Indicating 
ent.. Caustic Potash (all grades) Methyl Cellulose Sodium Bichromate Paints and Crayons 
lead, Cellulose Adhesives Methylene Chloride Sodium Chlorate Thio Urea 
Coumarone Resin Oxalic Acid and Salts Sodium Nitrate Urea 
fons, Cryolite (Synthetic) Plasticisers Sodium Nitrite Wax Substitutes 
a Dehydrated Castor Oil Polishing Rouge Sodium Sulphate desiccated Zinc Chloride. Etc., etc. 
ound ' 
wt.. Head Office: | Branch Office: 
a “Kern House,’” 36/38, Kingsway, | Calder St., Lower Mosley St., 
wl LONDON, W.C.2 | MANCHESTER 
rlage 
° Telephones : 
Holborn 2532-3-4-5 Central 0524 
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BRITISH ASSOCIATION 
OF CHEMISTS 


Unemployment Insurance, 
total funds over £31,000 
Legal Aid. Income Tax Advice. 
Appointments Service. 
Write for particulars to :-— 
Cc. B. WOODLEY, 
C.R.A., F.C.1S., 
Genera! Secretary, B.A.C. 
Phone: REGENT 6611 


“Empire House,” 
175, Piccadilly, 
London, W.| 





SITUATION VACANT 

ORKS MANAGER required 

tiliser factory, South 
preferably used to horticultural small packed 
lines. Exempt N.S. or over age. Box No. 
2150, THe CHEMIcAL AGE, 154 Fleet Street, 
E.C.4. 





EDUCATIONAL 


Great Possibilities for 
QUALIFIED CHEMICAL ENGINEERS 
Key Men in Wartime and Afterwards. 
Many of the finest posts in Britain in War- 
time are reserved for Chemical Engineers. 
The same will be the case when the war is 
over. The vast technique and experience 
now being applied to Chemical Technology 
for war purposes will then be suitably 
utilised in reconstruction, and in trade and 

commerce. 
Enrol with the T.1.G.B. for the A.M.I. 
Chem. E. Examinations in which home- 
study Students of The T.1.G.B. have 
gained :— 
TWO **‘ MACNAB ” PRIZES 
Write to-day for’ fhe Engineer's Guide to 
Success '’—free, containing the world’s 
widest choice of Engineering Courses— 
over 200—the Department of Chemical 
Technology including Chemica] Engineering 
Processes, Plant Construction, Works De- 
sign and Operation, and Organisation and 
Management—and which alone gives the 
Regulations for A.M.I.Chem.E., A.M.I. 
Mech.E., A.M.I.E.E. C. & G. B.Sc., ete. 
THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN, 
219 Temple Bar House, London, E.C.4. 


FOR SALE 
10 


REBUILT Hydro Extractors by 
all leading makers from 18 in. up- 





wards with countershafts attached and 
safety covers. Jacketed Steam Pans, vari- 
ous sizes. List on request, Seen at 


Randalls, Arundel Terrace, Barnes. Tele- 


phone: Riverside 2436. 


1 000 STRONG NEW  £WATER- 


PROOF APRONS. To-day’s 
value 5s. each. Clearing at 30s. dozen. Also 
large quantity Filter Cloths, cheap. 
Wilsons, Springfield Mills, Preston, Lancs. 
Phone 2198. 


for fer- 
Lancashire. 


JANUARY 8, 1944 


LACTIC ACID 


SULPHONATED OILS 
TANNERS’ MATERIALS 


BOWMANS (WARRINGTON), LTD 
CHEMICAL MANUFACTURERS 
Moss Bank Works Near WIDNES 


For Sale. 
EARLY DELIVERY. 
PRONS for Men and Women Workers 
in Chemical and Allied Trades, 
LEATHER. Welder’s, Coppersmith’s or 
Blacksmith’s types from 11/9d. 
CANVAS from 6/-. 
FELT from 10/6d. 
OILSKIN from 11/6d. 
RUBBER from 12/3d. 
GLOVES. 
No. 234 Chrome Sheepskin with Horse- 
hide Palms. Gauntlet style with 4 in. 





cuff at 82/- per doz, pairs. OTHER 

LINES AVAILABLE. 
CLOGS. 

Women’s Lightweight Shoe Clogs, from 

12/- per pair. 


PRICE LIST & PARTICULARS OF ALL 
LINES SENT FREE ON REQUEST. 
WILLSON BROTHERS, 
Manufacturers & Contractors, 
EPSOM, SURREY. 

Telephone: Epsom 1293, 


HARCOAL, ANIMAL, 

TABLE, horticultural, burning, filter- 
ing, disinfecting, medicinal, insulating; 
also lumps ground and granulated; estab- 
lished 1830; contractors to H.M. Govern- 
ment.—THOs, HILt-JongEs, LTD., ‘‘Invicta’’ 
Mills, Bow Comm n Lane, London, E. Tele. 
grams, ‘‘ Hill-Jones, Bochurch, London.”’ 
Telephone : 3285 dast. 


and VEGE. 


ECONOMISERS IN STOCK. 
WO—208 tubes, 250-lbs. W.P. 
One—240 tubes, 200-lbs. W.P. 

One—128 tubes, 185 lbs, W-P. 

All by Green’s, of Wakefield. Guaran- 
teed re-insurable and in first-class condi- 
tion. Low prices. Installations delivered 
and erected complete. 

BURFORD, TAYLOR & CO., LTD., 
Commercial Street, Middlesbrough. 
Telephone 2622. 


"Phone 98 Staines 
FT. Belt Conveyor, 13in. wide; 
12in. Saturn Ointment Mill; Oval 
Jacketted Oven, 7 ft. by 6 ft.. 6 Cast Iron 
Jacketted Vacuum Dryer, 9 ft. by 3 ft. 6 in.; 
80-gallon Enclosed Jacketted Mixing Pan. 
HARRY H. GARDAM « CO., LTD., 
STAINES. 





44 


orse- 
4 in. 
HER 


from 


ALL 
T. 


IGE. 
ilter- 
ting ; 
stab- 
verD- 
icta’’ 
Tele. 
ion.”’ 


vide ; 
Oval 
Tron 
> in. 
an. 





JANUARY 8, 1944 


Second-hand 
REFINING MILLS 
For Sale. 

NCLINED triple roll STEEL REFINING 
MILL, by Followes & Bate; rolls 12 in. 
dia. by 24 in. long; spring loaded and 
driven through gearing from f. and 1. 
pulleys. 

Triple roll GRANITE REFINING MILL, 
by Fudge; rolls 12 in. dia. by 24 in. long; 
outer rolls spring loaded and adjustable: 
driven through gearing from f. and 1. 
pulleys. 

Single roll MILL, by Sydney Smith; steel 
roll 12 in. dia. by 12 in. long; totally 
enclosed and fitted with double grinding 
bar and discharge chutes, fitted treacle 
valves; driven from f. and |. pulleys. 

Inclined triple roll GRANITE REFINING 
MILL; rolls 10 in. dia. by 16 in. long; 
outer rolls spring loaded; driven 
through’gearing from f. and |. pulleys. 

Vertical triple roll GRANITE REFINING 
MILL by Brinjes & Goodwin; rolls 24 in. 
long, top rolls 9 in. dia., bottom roll 
12 in. dia.; spring loaded driven through 
gearing from f. and |. pulleys. 

Micro twin roll MILL, by Terrance; steel 
rolls 9 in, and 7 in. dia. by 14 in. long; 
driven through totally- enclosed gearing 
from f. and 1. pulleys; spring loaded and 
arranged with micrometer setting. 

Triple roll GRANITE REFINING MILL, 
by Brinjes & Goodwin; rolls 6 in. dia. 
by 12 in. long; spring loaded and driven 
through gearing from f. and |. pulleys. 

Inclined triple roll REFINING MILL, by 
Wright, Clark & Wallis; rolls 6 in. dia. 
by 12 in. long; outer rolls adjustable and 
driven through gearing from f. and .\. 
pulleys. 

GEORGE COHEN, SONS & CO., LTD., 
STANNINGLEY, near LEEDS and 

WOOD LANE, LONDON, W.12. 


OR immediate delivery 

ONE BROTHERHOOD COMPRESSOR, 
suitable for compressing hydrogen or other 
gas; capacity 2,900 cu. ft. per hour at 400 
atmosphere, 250 R.P.M. Reply Box No. 
2149, THE CHEMICAL AGE, 154 Fleet Street, 
E.C.4. 


UMP, Vertical, 3 Throw, by Bailey; 

10 in. Plungers by 14 in. Stroke, geared 
belt drive. THOMPSON & SON (MILLW ALL), 
Lrp., Cuba Street, Millwall, London, 
E.14. East 1844, 


LYCERINE EVAPORATOR, © singe 

effect, by Frazer & Sons, Dagenham, new 
1937, 4 ft. dia. by 13} ft. deep, fitted with 
seventy-eight 2? in, dia. steel tubes, complete 
with salt-box, jet condenser, vacuum pump, 
staging, etc. (inspection North West Mid- 
lands). Box No, 2151, THe CHEmicaAaL AGE, 
154 Fleet Street, E.C.4. 


THE CHEMICAL AGE xiii 


WANTED 
ANTED.—Supplies of Nitre-Cake in 
ten ton lots. Box No. 2126, THe 

CHEMICAL AGE, 154 Fleet Street, E.C.4. 


SERVICING 


| ame Facilities are offered by the 
advertisers for powdered, granular or 
lumpy materials. Grinding also if desired. 
South Lancashire District. Box No. C.218, 
C. Vernon & Sons, Ltd., 56-62 South Castle 
Street, Liverpool, 1 
RINDING of every description of 
chemical and other materials for the 
trade with improved :nills.—TuHos, HILL- 
JUNES, LTD., ** Invicta’’ Mills, Bow Com- 
mon Lane, London, E. Telegrams: “ Hill- 
Jones, Bochureh, London.’’ Telephone: 
3285 East. 
ONOMARK. Key labels, 3 for 1s. 3d. 
Permanent confidential London ad- 
dress. Letters redirected. Write 
BM/MONOS3C, W.C.1. 


PATENTS & TRADE MARKS 


ING’S PATENT AGENCY, LTD. 

(B. T. King. A.1.Mech.E., Patent 
Agent), 146a Queen Victoria Street, Lon- 
don, E.C.4. ADVICE Handbook, and Con- 
sultation free. ‘Phone: City 61 61, 


WORKING NOTICE 

HE Proprietors of Patent No. 471,667 

for Improvements in or relating to a 
process for the distillation of alcohol are 
desirous of entering into arrangements by 
way of licence and otherwise on reasonable 
terms for the purpose of exploiting the 
same and ensuring its full development and 
practical working in this country. All 
communications should be addressed in the 
first instance to Haseltine Lake & Co., 28 
Southampton Buildings, Chancery Lane, 


London, W.C.2. 














For service and 
satisfaction —s us quote for COM- 


ETE TAR PLANTS; 
NEW STILLS OR 
REPAIRS; RIVETED 
OR WELDED, Benzol 
Stills, Tanks, Jacketed 
Pans and all types of 


STEEL 

PLATE 

WORK 
for Chemical processes. 


LEEDS & BRADFORD 
BOILER CO., LTD. 


STANNINGLEY, 
near LEEDS 
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COUPON-FREE 
CLOTHING 


OF SPECIAL INTEREST TO 
CHEMICAL WORKERS 


* 


EX-POLICE ALL WOOL 
SERGE SUITS 


(Jackets and Trousers) 


Tested and found impervious to 

Acids, etc. Grade 1 Garments. 

Thoroughly cleaned and recondi- 
tioned 


35/- per suit 


* 





The above line has been tested in 
contact with all the well known 
Acids and Alkalis, and has shewn 
highly resistant qualities in all cases 











SAMPLE FORWARDED ON REQUEST 





Terms: Nett m/a. Carriage paid on 
orders over {10. Delivery: ex stock 





Willson Brothers 


EPSOM : SURREY 
(Phone: Epsom 1293) 








Ee ——_____— 
LARGE DEPT. FOR SCIENTIFIC BOOKS 


ge 7% TO THE WORLD * 


New and secondhand Books on all branches of 
Chemistry and every other subject. Stock of 
nearly three million volumes. Books bought. 


QUICK POSTAL SERVICE 
119-125 CHARING CROSS ROAD, ry ee W.C.2 


Telephone : Gerrard 5660 (16 
Open 9-4 (including ~wtvartey, 


COTTON BAGS 


LINERS for SACKS, BARRELS and BOXES 





WALTER H. FELTHAM & SON., LTD. 


Imperial Works, Tower Bridge Road, 
London, S.E.! 











For all kinds of Acid Lifting, Haughton’s Centrifugal 
and Plunger Pompe in Regulus and tronac Metal 


Send for Illustrated List 


HAUGHTON’S METALLIC CO. Ltd. 


30, 8T. MARY-AT-HILL, LONDON, E.C.3 











LEIGH 
&SONS 
METAL 
WORKS 


Orlando St 
BOLTON. 
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SULPHATE OF ALUMINA 
ALUMINOFERRIC® 


CHEAPES FORM OF SU OF 


ACTIVATED ALUMINA 
TE 


HIGHEST UALITY FOR WATER SOFTENING 


NEOSYL eesol“Sitica ) 


—E LIGHTWNE & FINENESS 


ADSORBENT A 


AND TITANIUM 
POTASSIUM OXALATE 
1DEAL MORDANTS FOR (LEATHER DYEING 


TITANOUS SULPHATE 


A MOST POWERFUL & ECONOMICAL STRIPPING AGENT 





@® G.1 


THE CHEMICAL AGE 


lll 











INSURE WITH 


FULL PARTICULARS 
may be obtained from 


The 


London & Lancashire Insurance Co. Ltd. 
7, Chancery Lane, London 








PATENT 
ACID-PROOF 
NON-SLIP 

FLOORS 


Consult 























TANK 
LININGS 
ETC. ETC. 


RAMSBOTTOM -: LANCASHIRE 


Phone: Ramsbottom 3254 


Grams: ‘*Cements’’, Ramsbottom. 
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FOR ALL PURPOSES AND PRESSURES 


PLEASE CONSULT US 

On all matters concerning 

PACKINGS & JOINTINGS 
For Chemical Plant 


WRITE FOR CATALOGUE R6 


JAMES WALKER & CO., LTD. 
“LION” WORKS, WOKING, SURREY 


PHONE: WOKING 2432 (6 lines) GRAMS: LIONCELLE 


The ‘ Metrovick *’ totally-enclosed 

motor with integral fan operated 

air cooling circuits is designed for 

use in the corrosive and _ dusty 

atmospheres of Chemical and Gas 
Works 


J, C20! 
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